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<o©^8W& ar/x > h m<K>mmmm^mr tttbtc 

#S£JB1*fe*£iIL ; *-r;l/£a— y -^y^yi-x 

<DJStt*S«L ; TMf-y— z/a^TMz&V&gtl- 
*l*x > h(DJS14« S«f 5Xr * y^WT * C t 

a) *-Ok a-tr" «-r>^7i— XiU^vh, »tf 
T'-fe^yojgjEfcfchr**:?^!* ^^^^ 
L ; 

b) TZfJ^-^ay^mxit^Oy^^yiy b&6>* 

c) se*:7s>x* h#6* jgrn^vea-^^a^ 
B9K7*yy *r—~/ a >ojg^s^t.-3t»«, T^y 

Tf^«L ; *7-> 3 ><t L7\ SuEzy y > a >it 
^StS^S^x/^^ffltcif^bL ; 7?*)*- ->3 
-r yy * LfcjExeu^^tr* 



#88200 1 -306308 




U I ^T^KOra^coxuyvKcttLT* ^/^XOffi 
*tf*#i<*«a— y . ^v^7i-^SiL ; tii*i5 
CTs 77V*- i'3>*g3eWf§rtlCttttlWfcXU*V 

*mf§T-r>*yy*<03>7j*-*>h£LTSI*fL; 

a-+f • -f>^7x-X4i^*nS1^0!>a>tfa- 

x-o^x/^xiciiLfcSWft^-v^-rv^yy^ 
£*j&±\ sis-jssmscTS^-r*cttc«fcy. 

*il7 : JWX±T*im77'j<r-i/a><o*> i 7<ry, 

[ft*«7] ftfeommorctoic «*fc-r>*yy 

[&E©i¥»Ifct»l|li] 

[00 0 1]1. #gijl§<D#& 

y y > a > WfiEicBg u .fcys^antttftiioa- 

l£ffifi,gl7 7 l J4—5/a> (conformant app I i cat i ons) 

[0002] 2. mm<on§t 
2. 1 mm& 

h * yzi > tf n — 51 zwait&i&^jaifucisvzmrM 
7>>x*j6$ygL*tvj\s<D^/^-fii/ ( "#sa" : 

•pervasive*) \V XZm&T %lLt. immz. it o 
tf I T*fiJfflL^tf5?*7x7 , D-b7xc:tt^prji|-c'*^tl 

s -resist- k»i*-*- hr%^$«. 

Si&fctfS. cn620©*#*«fe-ry-VHi3FSL 

[0 0 0 3] 7y*)T-\ i^aXDML SlfHK 
©«^6-rSt. «»tDx/t-rXBiiB^(device fo 
rn factors) tEj^JS »t tl(*35: S ftl^ i: t"» 3 ftfttl Wft 

7x«^«: < 1 1 4 ajsoDSJ&^x^ y ->-y--rx 



(3) 151182001-306308 



[0004] 2. 2|$H 
S^fT^o T-7 x )*r-\ >3>ltSAP R/3«<Dlfe3S 

7* U *— 5* a VO* >5 VStf * 7 ^ -f >>R7JT?<D« 

x> Ka— tru:;l5i>T®*fcfi|f$Rffltf#g£:S:*j:i: 
Oftf * 5 * fctDTfc W-ftBTft 6*t\ 
[0 00 5] ±&T/WXlz3sitZ>T-7iJ4— 2/a>Q 

[0006] s. mwowm 

[0007] 77'J -y a >l*m*mz*mfe-£tu * 
fr-i i/3>ig££BMKU l-V •'f»7i-X«I 

(^-ty— >3>^7 ? /k f-^©U III/ 

hp^Bi^i^tfy— >3X $»-c^>h«y 



J 7-<>3R7JT > ©7'-7'U'5r-5/3>©S^fiaB«». 

7*y zomBtoumtHz*. y v#- h*nT^*. c<o 

*o rfcfo-s, i) T-zm&mz &?mm T-'tttu 
2) mm&*>£vz : r-> 9mm&. «gm#*»j/iRrtg£& 
o fc^c^wfta-^icfc «aft«r * c t * < a 

^ssrcr relict*, x-* rajuwtfci.— v -r>^7i 

[0 0 0 8] *«^<DiPjSW:, «ii<Da.— y-'T^^ 
i-Xtf;l/^n77'Jt-i/a>©^7X€ili 

[0 0 0 9] *58fB<DSy©KHU:, <B*CD}$;£<DZL-+f 
• ^>$7i-7xff;bffl077 1 ^- ->3>H«5/X 

^^^fiBr «fc»<oya -trx .tTj a^sisr * z. t. ? 

[0 0 1 0] *^<DSiJ©SBtt. 2-tf"f>^7i 

ffi^r « a > tf a — ? *75»=&««fr * c 

[oo i i j *»w©9jioHWtt. itsoo.— y--r> 

[0 0 12] *H^©SiJ©SHt4v ^©aVtfa-^ 
[0 0 13] *f$^<DSiJ©15Bt4, ©a-+f • -fy 

*Rrt6fr«c:«!:-p**o 

[0 0 14] *&SB(DBiJ<0B5HW\ f/^Xi 1 oXtt 

«a©-y— iWT*T-**mstr%tcto<»msm.ir. » 

#"3"*C£T26So 

[0 0 15] *&SB<DJ3iJ©i3mti, tf-z^r-^Ufc^ 
- 9 XESqftiitt&a— tftc J: *«|^g-r * C ft < 




[0016] *nm<owi<Dmmn. rt-v-t-frT-tzu 

Ti/X*>h (Personal Digital Assist ant) ^(D/J\S=l 
[0 0 1 7] *^OSU<DplStt. HlM-tf.^> 
[0 0 18] 4. SJ*QiS«r 

4. i «a©x/^ra®i5^»t«i«**-y-#-- h-r 

f*$q| (a) 

»i* ^(presentationHcfcttSiHliMt (7 s — SkdBjW 
[0 0 19] 4. 2 

mxm (c) tens 

t5o — POttCelesta SmartFormsTSfe^o 7*— 2*S1B 

[0 0 2 0] 4. 3 ffJBrn*^ 
fSmm (a) 

enswy-h^x-r-y— tfai*. «mic&*iRni 

i§£IB«L&W-:ril*fcSfcl\, 

[0021] 'AmtawiTtt. zL<D77u-mms5mm 

[0 0 2 2] 5. T-?Wr— i/aVtr;l/ 

5. 1 T-7'J<r—z/3><D 3 E7 : Mt 

+ W»XQ 5? y 7 +a— 9 • ■< 7 x -a 
CC?£tn77y*-i/ a >JtJEwf§(Appl i cat ion 
Specification Languages) lC<fc y % ±IB3>?K— 
H^*lc7'KUa*3c:,ktf pragma*., fc«u ± 

— ^^^uiiy'yy-sr— > g >tfiMET««u:&:«a 



(4) 15ISI200 1 -3 06 308 




/l/<D*7-7x* r-[S<Dlia«:£5£«T*„ e-7*aa-7y 
r4i7^>*->av<&7-;l/£u 

^64M$ti« 0 a— y«-f>*7i-7xH\ a— W 

[0 0 2 3] ssica-if •-r>*7i-xav<K-* 

a— «f • -r 7 1 -a=a— y • -r 7 x -xt y 

a— v • -r:/*7x-a^7*M/=*-fjiH-7''fe>7y + 
■^-ey-5/a> 

*f;l/=2lX*V, 3>^^r*«<D, 77y*—>a> 
U^/l/^S^x* r-©tfi-. 

[0 0 2 4] m&iitl1t<0*-?3L-7>J:ls*> \*<OM 

Bo 

[0 0 2 5] 7'*>7y=*-Ol/<&8f£*-nSCDffiE88 
ft 

fl : SMtfy*X*7>?i7 KOHtltMtsea-C!) 
[0 0 2 6] 7-fcfy— >3>=ZL— tf- >T>-?7i-X 

^^uotttttxik itfic *-r;i/t7 , -b>^yiaa) 
7^-ta, -oa*>a<k atf h7>^3>«t 
u i %7~;u±«>*Mfe, ttry-i ^ a>«m*jj(wj<o 

[0 0 2 7] 5 L -^=^(D7 r /WXJ^iUzT*0DIL-+f 

•-r>*7i-xifji/©afv ^-^©si^icii, -5 

as* itSB*foB£fcJt^fcaD*„ ctott«i±ssawic7-tr 
^—>a>««t«:iiawt6tu 
[oo2 8] ±ss©s«tt, *-r/k 7-b>7v s a 

■ZtxtcTZfV <r—> a ><D7 r 5 y £j£*rr* 0 £3?* 
*«*r*7'^y 4—5/ a >«£mif <D^g*fFtf»^ 

s^x/t-faatf^ossicsLfcT 1 -^^^^^ 
ai^fty/^aaif^ftitcs^s-ti^o «(TTt*. m 

[0 0 2 9] 5. 2 MDF (5t-r/H»y h «a^y^ 

m d f 7 u- - * sea- y • -r >* 7 x -a«5* 

*-r;k T'-tv^y. atf^- tfy—> a >tx;K03E« 
tc«feyi$a#it6n«. mdficwlti*. 

jUKiate&fifcu 1 xu^>h(0«i$ o «x.ur % »a 
^ v»«4i-r/i/tt*a4» vcdp u^-> a >tcte^*n, 
<i^(du 1 iu/> hi**a*-7«^ 



(5) 13612 00 1-306 3 08 



[0030] T-b>7ij=mm &imm<Dziis'?i'3 
ft, *-ft**ft *<a\r<Dvv-o»[,-v*mf8.-T 

*7*'<Mts ^ftKttffitttteftfc^TtOx-* 
7-(y L L.<0$k^±<om^tiqueTy)iZ^V. -f-O^UV 

*^y&*£gfi!jttfcjUR • ^pjnt&So 

[0 0 3 1 J *-fefy-5> a >=^-fcfy— > a >W&ltT 
WU *«*hffi?*U>f (current) 

7"> -h!CJC9Ttt« a.-+ftt^fit|lcfpIS6^iM^*?T 
9 Tffl»J<D-5» -OWC7* * -bX-T S £ 4: 

*<D<fcdfcI^tt^ey-5/a>;**ry*fce 
Sf»i<D*-Ot/-fey h-rvx^VXtt, l> 

S±<fr£jHiirr*c:£i;:«fcy, a*f£T**e ^<-p*ro 

*-OWsy H*fi±ffi* -Ob-fey h £ LTESI^ftS. 

[0 0 3 2] ZL<D=L-y • -f >*7x— X^lk stf 

CCtfil/^/^'Jt-: > a >Jgj£Wi§<oa 1 «#ER 
*ftfcl\ MDF^-^©fflJti*8. 3. iSldBtt* 

ftzv*. 

[0 0 3 3] 5. 3 MBH9— *7P- i$47uV 

"V^TWr U I CxiUttWMft?-^ 7P-(Workf 
low) 7*^$— >>3 >1CXLTJ3»J« XV Ka— W*, 

* 7 x-x*7=;wittT©£«u:«fcy 135***1* : 

* v-v -y p - □ >ft±©7 -r -ii/ KfciMMr 

ftfcU I xU*>r-©H£o <*BKii!*jpiSSJl<D 

[0034] 7'*>^y-3»-b>^yi*i ?©#y;p* 



[0 0 3 5] ^bfy-5/a>=^-ey-5/a>«aitt % 

* h * -f jut* ft*— -r ;U • vfvx* 

7x*v7s€*u> h*-r/K>3.*;/x£ifr&-r*c£ 
a— *tt:r-/i/fr eakD-r >>uhhr< 

£#t**, ^-r;K>7;^>x<D«iS3e^TLrcct 
*^-rfca&u:a— tftffOT7**«*#gttSftT33 

Vs MKTIfc. *</W*r-jl,#SKg«fcfcyWtff> 
ft*, a— y»i**fe, Tfvt—i i/a>rtics«*ftfc 

* -T /l*> «J X r- <f>6 «R LT«f«* -OK V7.* VX* 
[0 0 3 6] CCUI 'E7 f ibtt«M*«Mflsr«C^IC 

«fcy, *y«Jtft^»-<;w-r>x^v7;-7'-/i/* < g3iRi«B 

T'fc*. WU& fl*©*-f*KVX*V;<.tC«fcy** 
hfc7-77P-tt, WJBfiitJSttXti^llOWttJI^W 

[0 0 3 7] 6. 77V *r- i/aV^fi* 
6. 1 «« 

T'yy^-^avi/x^Wu ^S©a-*f.>r>^7 

x-x^yiHr^Hrr*?* ry > a vtrfMtrefc 

[0 0 3 8] 77V Y- S S*>*/7*J- LAST?*)*- =/ 

-X^^lUrtT7*^y ■ > a v^asrsfci&icjg® 

«rWBxU^Vh*3£«r*. 77'J*-: >a>m&% 
(i^-^^V^tBptfft^qV*-*^ h=&««tT. 
fg!U» h©-f - fflHU T'T'y 

-*>a>J&3t^ffU 3>ti-f«f>^W7J: 
ita— y • < v^7i-7>*«sr*3 v?k-#.v 

[0 0 3 9] 7-?Wr-\ ^3>->XfA*ftj8r«7f 
[0 0 4 0] »1<DX^yyt4a--9 , .-T>'^7i-X 
: *-r;k »tf$-fA/±K^3:ft.5£T<Da— y». 

<D*-f>i>fflo>mm£m&s isafftm<owmit7*>-7ij 

[0041] n27&*zr\it**imc*»7zrv*— 
* : iwea (*-rr) . ^-rii/rttc (**^rft 

t#) tSti5a-1f • >$7i-^iU^> K 11/ 



(6) &B12 0 0 1 -3 06 3 08 



^Tfcttte^iS-fifcxuyv h±<DJS1££^ift 

[0042] maxTvzritmmtoy-vott-tix 

[O 0 4 3] JB4^t 1 «> ^Ttiffil^©^- KS-tlfcx 

5ry^Wr* : U I ^x/l/<D<l*<DxU;*>Hc*tL 
Z\ tb*JSH*±£)S^£SiSL ; U I : E7 r ;U±<D<l^<3!) 
&mztt?Z>3.— 9- L ; U 1 1 

[0044] «5^xy^i'T>^yy$05U I ^=r)\> 

&nmu iHToxT-vy .f'Ciw =l— y.-r>*7 

V h (fragments) frS:*75>x* h^Exyl/f 
^JS-T^SIS^-^i ^(»3>7h77^ (construct 
or)*HlrL ; @«&a>fcfa-*:fp^5 >?"Wf§ 

[0045] mex^yrti-rv^yy^rticT 1 -^ 

[0 0 4 6] C<D^n-fe7.a)l¥aB(i«8»^ tfjg&lt 
S&Wfcfo-S M D F £ftlCfe©**VCC>*, 

[ 0 0 4 7 ] 7 7«J 3 >Jg3£ BS§<Dfli*<D#«>5: 

^66#KiX ML (extensible MarkupLanguage; World Wi 
de Web Consortium, www. w3c. org) T&*o Z.<r>SH9kVu 
33tt*C(D "XML" t^vmm<0&mit*or\d Wide W 
eb ConsortiumlCfcSXMLOJt^ IkXfXML^/W 

^ y xti^-ofteo x m l «iig^«??-r *jfjictc^<k-r 

[0048] S5fB«l3t<DgijOD»iS«:|ISI6ey«: X ML05M 

-f*y»*fl;'Ms*, "WAP/w^-yxML?g^fk" 

(WAP Binary XML encoding; WAP Consort iun, www.wapf 
orum. org. )?&•£, 
[0 0 4 9] T7V<r—> a >*i£Wf§:£j£«T Ztctb 



* m^ommtSMWm. XMLX+-7 (Schema) 
(World Wide Web Consortium, www. w3c. org) TJ6* 0 
[0 0 5 0] 6. 2 

rp-t'omT-rvir-i/ a >H9Mr#7':?y i i/ 

a >£ffrirr*fc«><D#grc*a5*o *<0IWm7'? > y<ir 
— > a >Jt^WS§<D3£«£^tr:£»«: <fc y $J»*n*« 

5?>^iHWMM6*»3i!r*. auEicgatoer. 

V a >ffij£SS§£S* Lfc;* **S§U: «fc y 

[00 5 1] 6. 2. 1 T*-*^*^* 
0314, 7-7^©««bt7'i?i7 hif MS 
To ^-^V^tt-S^^ftfcXmttyped Document) 

-> f >^SU t ffiH'rSfc46©*yy-ea-(TreeView)atf 
xUp<>hJBtt/t*;KEIement Attribute Panel), & 

fc46(D*<(D^ , Uea— /'(Previ ewers) *£tJ. *-f:7 

[0 0 5 2] ^'T^*lfcS:«a>?K-^.Vhtt7'^U 
^-i'3V7*P^75>y'r^7i-7 (AP I) * 

■6, 1) 7-?vr-\ >3>^mm<oa-^ 2) 

y <r-i/ a >J§S3»<z>ftoSL p- St; 
3) -5-©f6cDa><K-*Vhlc»LT^SI!lfiil^U- 
S'a>teiaT3ti«B*tti&-r*C£U:,fc*, K3>?K- 
h ©SijO^lWtDBSii. Z'T'y > a 

$S5i«(broadcast)*tu V<K-*> htt^ti 

[0053] *»U>HU^>K t^-5%jl7arW:, 
V;KOocument Cursor) J: y||^*n-5o C 

Hi, AL•>^x^y>^<tlq^tftl-57 , 

^y 7— > a *S»JJ8:x > h lzM?%& 

m&stso s*x u» h *^ ^xrt^*3 
x«*-vji/ap 1 ^Bftftu-rcticfcy, *u>hx 

[0 0 5 4] yy-fcfa-tt. XS©^R5©«i3g*fi« 
LfcPgJii LT3»*a^-r* 0 □V^+X h»(5(con 
text-sensitive)y-a— 14 % SWcjjr-SxUy > h 

[0 0 5 5] XU^>hJB14/^;Utt, 



(7) &6120 0 1-3 0 6 30 8 



y KEK^STTftfcsttcDSi^a^-rSo just*/** 

[0 0 5 6] 7Uea-7*3><K-*>Hi7»yj-Jr- 

[oos7] »u>hxuy>h«: % n-tf.-o*? 

tfaUVKxl/^VMcfc*,, *<JM6J& yj-tfjL- 

[0058] 6. 2. 2 Bf^ 

r?- ?^>*0»f*©f¥ifflt4Sl7. 2^tc|»JBLTfc 
*« 

[0059] 6. 3 -r>*yy* 

[0 0 6 0] 6. 3. 1 T 7 -*^^* 
*5fc«gfc<D«:, -XML+r-fcfT." ta^tlfctt^ 

Hc^w-stifcT^y : > a -^mmr 

-^-kfT.TSfey, ^77-f*;l/f-f^7*H'*Wt 

[006 1] • ^-r;u/\>K^a>?K— *>htt^<;i/ 
*-f7*03U^i/a>t > f -r^6^t,-Rrggi4©»s^ 
tod.— *f"(y*73L-xx.i,*>h% : $m?2>o * 

[0 0 6 2] • ^-fjl/T'-fey^y Wtt-tfy-i/a^x 
-*> r-tt^-Ol/fiSli^fc. U I il/^>htf-^* 



[0 0 6 3] •x-^/\>K^3V<K-*>htt. *<< 
)\>T*>-?V WW- bfy-: J/ a >x>5»:3 

/\> K5tt^O*^l/±T^X«:l®K(Sha» or Hid 
[0 0 6 4] •T r -^-r^>r-^-e^3>4«-^>h 

<i4<D*-r/k u iiu»k Wrraary— ex 
-r^>r-*» ^-^a-v/uwfu i xi/y>nB-ee 

[0 0 6S] •l^l»B-»t-tfX=l>7K-*>hti. ^/t-r 

zj>*-*>h^e^t:^ x— *«mc*j-r*£E* 

z>o stray x— *-f«>r**. sstcjttjs-r 
ttc<fey^7r«. 

[0 0 6 6] -x-^fiary-exavtf-^vr-w:, 

"?-X (7-C7DV7 r-tt. SO* Hk *A) §flD«fey-> 

[0 0 6 7] ^©a-^tt. <fc yP«B*BtW*?r3o 

[0 0 6 8] 6. 3. 2 77Wr-'. >a>3t»-y— fcT 

> a Mi. 77" 

->a>3fc»+^-tfXa>?K-*>Kcj:« % 7 yx } /j— 
^aVT^^yKDaiR^H^LfctflDTa&S. f^H 

TStflRSo y (Parser) tt^-T^l/Sfl^^-y 



(8) 



*#Bg2 0 0 1 -3 0 6 3 0 8 



yvKo/u-Hcfcsxu^vK Bp-6^-r;uxu>> 

v^tyrt^-ni/jtB©:*-:/^!* hBarate 
u trot^i^hi,^, -o* , 7'y*c!> j 5>*-f 

[oo6 9] »@£n«fi0ijT*Mu haiwc 

[0 0 7 0] 6. 3. 3 -f^^'J^fbSHvariati 
on) 

JSJ$fc1t<b**lfcY>*:/y*g{biy*^T***o B 
2 ICH 2 -3(D-T 7V *Bftffljtf«S*tf tiTl**. 
[00 7 1] ®2<r>?5'C7>h9l-<>-$'7>J*lt. % 

[0072] b 2 0-9—/ y^yj-z it. yu-tf> 
uat\ c<o-r>-si7y^±T , tt. wAP7-<^a77 

0*f&&mLT. WML (Wireless Markup Language; W 
AP Consortium, www. wapf orum. org) 5o 

±<B ; §JSA7D&tftij737a&£. 
[0 0 7 3] 7 isaym&zra-tx 

[0 0 7 4] 7. 1 ■T'n^XOlSHg 
B1tt. 3*7 U -7— > a >fMlc«t«JXT7 

(D3>/lC-*> K03>t-*X r-&tf<HJB(usageHc<fc 

ff. 77*)*- 5/3>Jg^mS. «^T7*7y*— *3 

hT*o BuiBT'T'y*- # 
5£<7>EBKPaneK 74>>7>J. &tf7-fcf<7*— >3>U:*J 
JSLfca-+f • <V*7i-XtfM$6. ZrU-Jr 

7"y >a »xfik07-^^vf h 

*fiBB LTv 7*7 y ~> 3 >©}tS^#trX*^a 

-rv^^'j*tc3SLfc}KiCtt?9F^b-r*o 

[007 5] *L7\ 77>J4—i >a>m&imV)%:fc 



[0 0 7 6] 7. 2 7n-feX<Df¥*ffl 
77 U <r-'y 3 «F5£©7*:/y a 

9*-<y&M(VTD: Document Type Def inition)XtiX 

it. 7'yy^-i/a>Ba«#lt«fcSBuIB3i»<O^J««+>- 

-*^>*hu 77 y a >»xmncB* Lfcx 

«5iim^atf3>7^Xh»{Slglll£*T5 0 8t8£ 
[0 0 7 7] BfS#tt*TSB»*f&8*-*Bs -7—7^ 

'4k. mmmit*.ttm.m.?ztztbiztt. xmlxu^v 
tti*L mm. jum&Tz* ii//>Ko»miy'j- 
us*, xuyvhjsttcoaw^tt -xu^>hjstt/t* 

[0 0 7 8] -X.m[t)lzmM-<>X*>7<Z1i*\TZtclb 
izit. ffi&mit XML7U -ta-rtOl > h =£B 

B 4 Ofl-pfik IHfg#tt 'JXhtfn-XUy>h *miR 
L. -?Xl/y>hO!)»A=&JgSLfc. ^-^V*!** 
-TT'a^y^xicSUTs X*a)£©J§m<£Hgifxu 
/VK0'J7h*f,t. tffilU^Vhtt, 77V*- 

~> a >JSJ£Wf§©«SK J: y gftttfc>*sg*ft* e 

[0 0 7 9] 1#J£XU* > h <DJS14<Dte£f6jrr *fc» 
fc, BSS#ttX MLyy-fcT 3. -rt<0XU* >|-:£jg$? 

3Sf*C£U:«fcy. C<DXUy>hlc»-r«Rlte3S:*T 

oitto'jzh^u *n6*xuy>hstt/^ 

6 KjjVt<fc3 9U^*tifcSt«<Dil^*^tJ Ka *> 7 

[0 0 8 0] 77*)<r-i > 3>f%&%ltZ.<D*z>lzL 
T. 77iJ*—>a>1Z]£$imi!:ttm?Z 0 C057P* 
XcD#jgfcH*6«<Dl oti^a h^-f^btsftftu x 

*«*fc46s *ra— tf • -f V^7i-7.g|5»iW«* 

Bftltftft?c& 7 ? -* ; Ev r ;u««7 7 ry^yic»<)^T 

[0081] ya h*-r^fb<DSIS6«ltt, 77-'Jt-> 
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^>#-*>h\z&>mmtLis.%> 0 7u era -:/»□> * 

[0082] 77V*-i >a>ftJ£&«©fEf«tf*S7L 



* 7 y * k * y figffl pjn*«fe 5 itiB«*n*„ 

[0 0 8 3] 8 ^JWlbT-ZTyiJ*- S/a>7U 
-Wl-V (MDF) TfJ*—i/a>z/7.TU 
d<D*TJ4s 7 , 7yy-v'a>S/7.x^flD»ig)a:SIJt 

•7-* (MDF) SSfflirS. 
[0084] 8. 1 MDF7 , 7 > 'J'5r— >3>}gSre 
S5. 2*?B»iLfc:L— y •-r>*7x-*^5 r /Mc 

[0085] ailC^LfcMDF7 , 7 , 'J'{r-S/a>}gS 

«iittXML«jswm-pjfey. xml^*-7 gkm 

[0086] 
[«1] 
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<l- XML Schema Extensibility lor MDF schemes -> 



<8ohema xmlns-Ajircachemaa-mlc . . . . 

xjt^x c*-"uj n :scbema3-mlcn*ort-coni !dat«typ©f> 

<l- Attibute to support aubryplng oldooumontWroT*. 
Usage In schema: 

eoa:ret3cope=yyy> 
whet* 

xxx^re^narne(s}oftagfa)V>whJcnfM 
attribute can refer, and 

yyy Is/arc the nam©<8) of the tag(e) which era tie 
acopa lor the reference. 

Ids war only be matched if He oufekfe the 

nt wth nodename from tteset 



ainarmost containing element w 
of tegs yyy. 

The document processing 
for enfortine the sutrtypina 

VttWbutcType name-'mfType' <ft±yp*=*3tnY«?> 
<AttrtbuteType name-'refScoper c*:type^atrtogY>- 

Support layout 

djsptayuriit attributed to comakers thai can bo shown 
or hidden 

meraatte = ootid be combined with parent 

bjemente 

urmorgoWe - navor oombtned parant 



^AttrftutoTVpe namo^cplayUnft' dtdypaW 
dt vaJuee-'unmergobte meigabto'A* 

Support tor fragmentation 
<AttrtbutaType nama^lraaineflt dt.1ype^tx>ote«nT> 

<1- Support tor translation -> 

<Attrtt)ul€Type name^TranstataWe- dttype-t?ootean'/> 

<l- Dofiortofev© text -+> 

<AttributeType nama=\tescrto1on' <*typ m* *Mttft> 

. „ Temporary extenslon-attrtxites, wttfe wrarrJng tor 
Microsoft to upgrade tietr XML Schema aupportHI 

<Anributejype name=1engtrr dttype=1rrfA» 
<AiiribtfeType namtetnlnlenBth f cn^pe=1nrA> 
<AttrfbuteType nama-YnaxLangth' dttypa«'intt> 

Next extenstorvattribute. If pnesent, override* dttype - 
<AttrtbuteType name=type' dt^e^oruimeratton' 
dt vaJuee='bin.hex btt\baaa64 filename to 



Elements to support daia-Wncfinc. 
Usage In schema: 

<BememTypa nane^aaa 1 ...JxSupportsTypa 



bidcate* thai 'aaa' 
xxx", etc. 



i' can be bound to fields mm %pa 



<AttrftuteType name»'oontrof dUype-frodoanV^ 



<ArMbuteType nama=t1eldType , dtjype^enumaratbn 1 ~* 
dfcvc iluoa-'Btrlng number Irtogar float boolean date fme 
daJ^nTe^umwaBofife 
<ElemanfType name^SupportsTVpsV 

<atugute type=Wrypflr requWMyQa'/> 
</EtemanfType> 
</6chama> 



<L- MDF AppllcatJoa 6eh**ui. *Haadet4 

<Schama xinlna^rn»oheaiao-rnkaoec#l^inacmKa^ 
xrnlnsn^Vm:scherna8-rnicrosoft-com datatypes' 
XTT«^ext=^chernajSchemaExter^xmr 

> 

<?aap jail topdcnsnMUl voreton»1 jO?> 
</EteirMWTfrypa> 

<AttrtbutaType nenx^'conatraJntType* 
<tt^y pe-'efxjmeraBorr ckAraJuee-WeldRf too barY> 

<Eie — • ■* • * • 



tefnenfType name^'ConstrBJra? contanbaarKMyV* 
artributotype^'t — — ■ — * j - — 
^element typa»1i 
maxOocureViy* 



-sittribule type='ccr«traeriType* requirecWyBa*^ 
lament tvoa^'InthaCode 1 T*taOccure=»1' 



<Attr*>uteType ^am^=^J^tttonName , dttyp*=^ngy> 

<AttrjuteTVpe nam^evenr rtiype^atiSgS 

<AtWbuteType name=*arflNam6* oH^ypcWatrV«i'/> 

<Atti*uteTyp© name=ajgDefau1t f Jfc^ 

<ElemBnfType name='Ainur*enf> 
attribute type='aroNan»' feoxJradWyaaV^ 
^tbaxitatype-'aroDafcajr requlneoVno'/W 

</EtemantTypa> 

<ElentcnfType naaWFuridfonV 
-^attribute Vpa-^mctionNama' raqulrad-Wr> 
^lomwrttyp^'AfBunwf m*TCtecuia=TA> 

</E1ementType> 

<E!efnsfTfType nanmsTuncooriCBifS 
<arbibulo type-'funotionName' requt'ec^'yee^ 
<element typo^Anjuraonf minOcoura-'l^ 

</EtomenfTypa> 



<AttlbutGType najTtes^dTebte' 
<AttributeType namec'refTabla' _ . _ 
octronype^Table 1 exbieftab tr^k^toTl e'A» 
<AtMbuteJype name-TdRekf dttypo-W> 
<^|25^eType. nams-'dan' cfctype^srrlrtp 1 ^ 
<AttributeTypo nejm^ra4Rekrot4yDa-^draf 
e^d^efTVpa-t=»ekiy> 
<AttrlbuTeTypG name: 
extienVpe=TtalcK> 
<AttrlbuteType namewtyp^ dtaypWeruaier&fton 1 
dtvaKies^string mtegef datsllme date flrae txadOectmi 
booteair/s 



<AttributeJype name^'comtanf *^o» r atrtnrf/> 
<AttributoTypo nam^pa^amtndax' dhtypa-'St'A. 

<AttnouteTVpe name-W dt: 



<AtmeuteTyps name 



ctt^a-'airlnfl/ 



<l- Bimapand looti «u»or1 -» 
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now Sortng - 
<K Disabled far VI .0 



dtvalues='ascevdino descend.^ 
<Et«n»nfTVpe nam»='So*1Kfiy contert-'toropiyv 

</Oera«fflType> 

<B€fT«rt!TVp*> nem*=»SoctSp©c' ooRtert-eftOetyV 

^attribute type=W reo^recfetaafe 
<attrfbute type^tite' reqiirecfcVwfc. 
^tementVpe=SortKey mfnOocuwaT muOcoift.^ 
•</ti6rr>enfT^pft> 

<ElemenfTVpc namea'Search* coetBrt=?ertOnly*> 
otrrtoute typ&=Ye}Bel*C requir«*='yeG , i> 

«<»- new: Hyped tokHfl. 
We ntfgm also qpecify rtyperlrte by 
queries, cr toy Constants 

^AttrfbuteType nftmo='o%»nFiekf cfcVt 
extiefTyp^'FleKT exr.databtndmftsffleMV^ 
<Attrib>jterype nareecttestHeW d Wa t W i aw f 
extiefrype=Tiekf exttdatabfndm^Mtfj^ 

extiefType= , TBe3el , j&». ^ 



-cattrtbate type^bwnReW rwjuiredeWfe- 

<£ttnbulo type=U«GiRekJ' roquirotfeV^sV* 



</Bem«ntTypto 
«AttributoType r 

exiTBrrjfpB= RflkT Ryrjiawh*rvmtt=Twa*/v 
<Beme>mrype nanwstndifecr ccwrt»ft^«mpe/> 

^attribute VpesYeflReicf mqiJrwWyesVS 

</cwntann*ype> 



<*- START Da teModel i . 

'BanenUype naim^nefentSetoctir' c onfr w U^e pfrS. 

VEtej7»>n>pa> 

<BemeniType nameWPammetBrftetee 



^attribute Vpe=^efFteitf rBqii7Sd=*y8sr> 
<atrtt>ute ^pe=t»rfirnlndBi > reqoliafHyasYy 
</Efenten(Typa> 

<attrtfruie vpe«TefraW9' requ]na<fc=yagy> 

-cgtotjp order='TTwny J > 

<elan*rt VP^^ConelartSelector irtnOccua=/W> 



<d~ ModeJ lie retetbraNps drady -> 
<Ben»nnype name^'RefattW ccmeflU'etQiy> 
<Ali*iJteType natme=Wte1 l dfcVp»=tdrar 

•*AtributeType name 
extrefType=^tatoteV> 

<Attrfi>utoType ne 
ejdTOfType-*Rel«6. 
<AttrftKneType 

<AtrbuteTy^Q nameatetettiaay2* dttype-' 



^AtbibuleType neiTie«\lepefidentOdoc& 

<attrfcute type^tabter raub»d>w*£» 
« attribute typeWtobte? roquto<Wye«'A> 
-attribute type=TWdV i^rwM^ 
<attrt5ute type=rei<te rejirec^yeevs 
< *!? y ! 3Ute _ ^PO=/canlfnaavv raqtirtB<J^yB«Y> 
oitribute lype-'caminfimyy roquUod-wy* 
^tlbtJte^^dBpen^ 



<Al*ibu«Type nsn» 
•x1:fefr>pe= v Ratatlor 
ejdretScopo=nrseSet 



Th» FK ooiwtaM to used te both c 



<AttributBType nomefe 
•xhmfTypeWtekfVb. 
<cAtteb*jtefTyp» 
extrefT\p#^T«we/> 

< aitft3u t»frpe=»1rf MitttUVrtfe. 
•cattrtoute lypftstaseTcbte' rnrp rtrerl .Nee! 
<nttributo Vf»= t**eR« Id* requited rf y^aW 

</E*8Tn«nfT|(te> 

<AtMftjtel 



<Attrlxifa>Typo norao-Vaiuo' dbVpe-Wii^/V 
<ElenwntTVpe naroo-VaJucUsiac mertf cart 



^l«rnor«Vpo ni«e-ValueUBr ooetet«-VMOnly> 
</El9menfTyp«> 

^'^rtJW naracwVelwrftBfioe' oonkenM»ne«rV 



<attribMteVpe="tow»*8ourxr mMrvdMrto* 
cxMcccrtpOon='Not preswrt metis notbourwftb> 



oonesnWettCMfV 



iv» 

<dfinenfT^p0> 

<EtonortTypQ ne nw^T WoenftewWetiOnyV 
<attrbiHo Vf»= WFbkf requtmtf=^e*)> 
<attrt3jte Vps^lype* raq^red='yeaV> 
ottrtb ule Vpcfafenoth 1 fequtadbtaottk 
<att*i4» Vpe=WaotnalLenrth* mqtJtesd-W^ 

<AaftJtt9Type namas'nuleAJawvaci' r ^ 
<AnfPtteType nam&w'autaGanefBter 

. - ' * ' »r QUTCr/> 
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<e lenient tyD©=*Domdr>Crioc*' rrirOccuw-V 
VQemenOypa* 

<EtementTVpe name='hdapc , cortai*.>ampty i > 



<AtMbuttType name='externaKay dt3yp«-idr«f 

<ElementType name=Tabte' oonterfc'ottOrtyS 
<a (tribute t/p«=ldTabte' required =r*yeavb». 
attribute typo- "dsn' requlreci- l y«o7» 
attribute type^'extemolKey' reuuliBxfc=*noV^ 
<efemert Vp^TlekJ' rrinOcous^'T' mi " 
<elemert type-Index' mbrOcciaBs&fe. 

</B«roenrryptt> 

<aanrwr1Type name^DaiaMcxfer coritent^WlOnV' 

exttfagrnant^l* 

<group ordaWrnaiiy' mtnOccur*-T» 
element type=>'TeW£. 

<faroup> 
</E)emannype> 
<i- END DataModd Kh*ms~> 

•d- 

Currently SMaoortoo: 
To doe 

■Complete rodoMag ofc oomrota 
•Add seaport for popup Items* 

• Add^iH^Mjnx^ (see otiar ctestan documerteBanJ: 
Rutes of form: If CNF(pitmHfve con Btratrrts) thou 

«wtOf(neM,VaJoe) 4 &etOf<VartaWe t V«Ju#T 
Primkrw consfcatrt: (fWd .operatar^uwWw) 

Tradeoff bgtyynyBSqfpl and buttto fcmcttonntty he 

- b>i«in bt teh wD i » own bo wxtewtocdarad 
merit ptaatod 

' corapfcucHy of prmnm vs general 
«mnpibty of cusTorntzaSon va.dfea 

Toftorfaw 

Support for eodptng 
.f^jl^P ^plo.to ease tmptecnentatton, and all 
vaicfefoo (but reduces eirar-dieddngfl 
-return value has fend name in eallaa 
script ww^Bfport typ«», «p pointew to fc 



-?us© PerUtte 
parameters have fixed 

nted to work out requirements e brt better 

Notes on EB aupparfe 
?emirr»ns*on type not supported 
modst= l operr is default 



One way of tending Corapkn 
<Ctomplex labeVAddress 



*Group cotnpress=W sspafitofe'M** 
<Coroptex6ub dolofieiaVAdsYtVb. 



^wjotexSuo dotefl«lda'Addj2 , /> 

" oup corr«m«©=^e«' uptntor-'. •> 
<Ccmple>cSub dataffe&K3ftyV> 
<Compie*Sub deleft eW-Tlaotan7> 



<Atr»uteType nams^wnitf «iyp*vkr/> 



msv> 



<Atir}bueTyponamo-ttatafielif < 

cArtrfblleTvpe nam 

^tHbuteTVpe n«nfctorey dtiypWktrvr 

<AUributeType name-touM'tote' rttlypn TrriaoiiT* 
<At*ibvteType name="riavlgaODnBar* duype>^booiean> 

<At|rlbuteType name^tebel' dttyps^rtogfe. 
tArtibuteJyp© name-VfsiUo' Atype^fboolean'ifc* 
<AttributeTypo nejno->«ivignto' cfctypt^'booJeertlV 
cAWbtiteType nameeYeaoony cfrrype»'booteenVS> 
<AWouteType nanes^mtndatoiy' dlrtype^'baotean'/> 

<f — For frtomwt Row ««> 
^AWbjto^rwno=Ax^ *™ 

j^ttTbUoTVpe narneo^Bgn* dttypWawnsraitarf 

dtvafcjasctett center right oxtiayou^W/W 

<f- For etamart GadPage -> 

<Altt3iieTypo ne w — Wtf diiype=1nr •*ttayout=*S7S 



«artribulB lype-tootapen'rV 
^attribute type»=Wign'ifc> 

^m^iype-TwpaceVy 

</Efemenl7>pe» 



-tartdFager" ccjntorte«tOnry' 



<EfernenfTypon 
exttoyoU^a|& 

<anriHrteiype--oolB7> 

^eniont^'RoW mlnOocur^xr nexOooun.^ 
<BernMMiypa^ 

<t~ coaa ~> 

<at«juta typa='«vanR> 

>OMOftal0 



<groupc . 
<el«ment typv^nKmCoOeT^ 
cetamem qpe^Mcttoncu'/* 



<AtHb«eTypena 

<AtributeTypa nam 
extrerrype-'FWfcfA- 

<£lemennypo nam 
</BemerrtType> 

cElanMMifType romo^VolooOapVonV 
-o*tribuVstyp«=*fintti J reoAi xi - W /S 



<AtmjuteType _ 

<BamentTjrpe nama^J 
<attribulo ^ptefHto 1 mqyfc^ twt^ 
<atMbule t^e-W na»JfBd=fn& 
<atHbOe typB= a rame a requtrad=>ef/» 
<arcitMe t5rpe="tanjctFramer ieqiirtaV. , yoaY> 

<ariribJe typw^nantRBkJkW tmf*nMUy*f> 

^atHbUotrposNfsfUe' requTranvnor oeftMja^TS 
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^tribute type-tRW nqiAm6Jy&> 

cetWbutetypesrTd' fequliot»=?wrt> 

<cmiptne type^reTrne' requiwhw^ 

<attnbute type^lercetFrame' raquirod=Wf> 

cd tribute type=cJsplayQrcupr rBqtiPe^m'N 

<attribute typo-'oortBy 4 roquinocWnO > /> 

cotement VpftsCapfton' ffflnOccur*=*r moOcoro^r 
ext.-aeecrtpt)oo=6verrttes tile aitfliutB*t> 

<elemam VP^vcicec&ptJorr iMoeoMy 
ma*Occum='l 1 Bxtdescrtotk3n-'Ovorrtd*s tfflfl — 

«Joment typ^BubTO raxQcaaa**°7» 
</ElemenfTycQ> 

<EieroentType namo^DateConlrofS 

otbtouts type='datalelcf reqp*ed.>wft> 
</ElonwifTyp9*. 

<E[ementType name='Co*JOTV> 
<attrttxrtetvpe=flle' requkai*=yagy> 
<artrftjLrte type- W remjlre<Ja>ed^ 
-attribute typ*=datjrti»fcf rBqi*e<KJ«^ 



<rttribtrta type=tt5pte***aradaftf reqiifwVno-N 
cdoment type='lncQr©cf minOeoJA-V trwOocw^ 
<cJamom typo-»VofceCoptJC«r^ 

<j— Cortrott — > 

Ha* are adriswy; may to mrtdtn by Layout or 
Engna component* — > 
<Att ft butsfypa namo-Y 
dtiypa=3nr/> 

<i-»r 




<Etemanny»o 



<I^E?tforKte(DalaCortrolH> 
attribute typs= label 1 reqc*vd*4wr/> 
Attribute typo=W requirad-VM^ 
^attribute typo-'datofioW' wqsired-WV 
«atMbi*e 1ype=^nln0l5p»ayOia«ctefs* raq ttotfnp ' fr 

<8tMbuietype= , mandalorr requrrecfeno" (hUMnk 
otnbute typBstnuWi nas'naqutaacfetar dajauH flMb 

<e»oman» typB^lnrtrecf o*iOcowt=*a m«3e0cciM*^V/V 
<eiement tvpe^UtyoutAtr retoOocre^D* 
rnaxOccufB=i'lT> 

<elemant type-'&wntHanclar' rrtrCkxxim-1fl> 

<*xteupportaTypcf«lrfT>pftJ^rt^ 

<extSupportsType ■efcnvpa=1ntegafy> 

<©x^SupportsTVpe ietfTjp*=ttoal£ 



^Sa afia fa iypo 

<J~#Extend^DataCcrt»l)-r 
cattributelypostftbeT mqukw***'/* 
attribute typo-Id* requli»6-yaa7W 
-mtbibutfl type-MatefieW maJracfcy 
<aWbuietyp©a^nDispteyOiaiBclBiL . 
<AttrtbU8Type nafnestahowDaactfplGtf 
atiype-'bootaooVb. 
attribute frpa fl e to m Pa a c H frBoaf wjufa 



^Giamoni type^lndbacf **>Ooo.r»-V ma*OccuaWr/> 



EE 



caxtSiipparlsl] 
</Ei«meriTVpt» 

<i- OpttonGnxp* and C _ 

^^^n^jPo nome-tDpfiwr o o a fa rtrfW KH y 



<ajt|^ toe- JwT r*jU*x*>*y> 
<ai tribute type=*wQkje' requbBdJyerfA* 

Pageoa, Nona neons Ihep&rant of ma Optt^ci 



<attribijta 
We to show 



e^d^ayipndF^oe to show on thh option bofrg 



<Attrt>uteType nama^fea* cft3ype=*«ad/> 
<aernartfTypa namc=tDptionQroup' axtrcriraUriV 
<aHrft ute typa-ttM' mated * 
ottrlbtfe typa=H a mquliMMb 
<anrai|e typa^'datalw leqiftatfetesfe. 



olcmont ^pooiOptton' n*0ccura^l* r 



<axtSupport*7ype fioWT>p^irt1nrf/> 
<axtSupgortaTVpe ftotefT>pe-1rtoyry> 
</QemoBn>pa> 

</eemenn$M> 



<BemenlTypenB _ 

<at&fc*jle lyp*-\teWo* re<»jfc«l=W t„. 
^attribute typ^Vwrigate- i«quiMaW6- 
<iBenn«arfypa> 

«l-#B*a«*»(L___ 
^attribute typo^twr 

<atWbute typ©=Yeadon*y* regutt#d=w 0&totfWVf> 
<d cmaftf typas£nFalae' mlnOocuf*=V roaxOccu«^^ 



imuOoctm=*T/> 



<at«bute typa=v rotMreA=Ve^> 
<ailrfbjte types'*-^ - 
<anrtxmtyy» 



<asftfbut0typa>*mlf 
<at tribute type^Vna 
<f~«Exteodc<DaUC 



jQiaractasr mmMl^Hl 1 A* 
f mqLjndJpgf data* w» 



n90Dccnrtan7> 

<elenMrt Vpas l &a4Handk„ - . 



<SamanfTypo 
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-eattrtbuto typo-lmportanoo' tw*irQ&-'ftO' 
defoufWnoiroaJ'/» 

attribute typfe'readonly' requij*d=>nD J di 
•caltribuJe typBcr'mendatojy i™jiBd=W 
oltribute type=-bbel- requfrBdSrw^ 
ottrfoute type='minD!s^ay<:haractare' muhttWra^. 
<erferr>OTit typaWHypatlric' mtr»Oceur«»tF 
maxOccuf3=*!Vb- 

<extSupporteTVpe *elrfT\p«*='<W^ 
<«3d:Support6Tyfw fietdTypWfarie'A.. 

<fEfamen1Type> 

<i~ SpociaJ control*: Add race ~» 

^AtlribuloType name=\eddr2* dttypes-aMrefry 
^Anrtouteiype name-'eny dttype=-6trtig-£ 
<AJrtoutelyD« name^on' dftpe=V*totf/> 



ext:conUt*s'.^ 
<!-#BrterHls<DateCci*»<H> 
^attribute typo-M' r^uired-WA- 

SSrSf^S "mlrnddinor tteteJt^0Y> 
<-mDute typo- mandatory requfmWno' dofatfVOTW 
attribute type-^D?i»pfeyChiUcW raiffad^mfe. 

^EM 6 ^Pe=!?<ttrl ' raqu*acfc.'pw7> 
<atttbuto type^cd*' roqutocWno^ 
<attrttx4e type-'eftr' raqun^-«» 
attribute typa=lBfljoo' wparvdVnoT* 



orTlas? 

odrcuie lype^ttetatleKr reqt*e#«*»s7* 
<ext:Suppor1sType fiekJType= , d«tatf> 
^xtrSupportBTypa fcadTypo-fetatoMVfc. 
-c/aemeriOjpo- 

otktMjte VP^'ttetafloW requfrwaWyaa'/v 
<extSupportsType leWType=U«to'& 
^^w^uppoj^T yp« teHryp»^aie«m«7> 

^tdtuteTypa nama-tfapbyFdmwr artype-Wnd/* 
^ElecnentType noma=Complajd=MdV 

<attributetype=*W' rsqutrBdsVoiYy 
attribute type='datafieHJ lequlredeVaaVS 
cattrlkrte type^t/pe" naJkat&m* dftfa^aklncft* 

■gtMbute typeg^ytej Fom ml 
<groij> nmnOccut8>*v maxOccu , 
-d- eternert type='DalaQ»*o? -> 
<*Hement typfc=Addraa*'A> 
-lament type-'DateThna^ 
<e!em«nt typ«^ChacM k a f/> 
<e!ement type='ComboBox/> 
<elemer>l type=OxnptoAa*ft, 
<element rypc=Mom©^ 
olament type^OptonGfouptt* 
<el«nartVP«^«*B<**> 



AttSStSypJrlaj 



dt:valuea=*axtfoc tetepnana*^ 
<Etoin annyp© rejrw- , sifln<JardCDmfr»nrt> 
^attribute typ6=tomriand" requrod. yoclfc* 
^lament typfr-'Arjumenr iMnOoouW^I 
WBamantTypa* 

<element type.'Argumanr m&oSlSSTS^^ 
</Bamant7ypa> 

< AttitwteTVpe nerna=topMBni/ Cttyae^-sWntf^ 
<Bemenrryp« name ^Menultem'cort^WlBnkV 
cattrltjute'lypteteber nmjm&SSlE? ^ 
<atWbute t>pa-^MBiH7»quin«*-VaaV> 
cgroi p ortentansS. 

<e)anent ^p^'AddJnCojnrMitf 4> 



<!- Stweabte aemwas 

<BemertT>po narne=»Row' co rtenfa W Oilr' 
extdJ^layUntt^mefgaUB'ffldi^aa^'afh. # 
<gipup mbiOocura»t>' mexOccur*=~ c 
«=*~ ei«Tjerrttypf»l>alaCDi*of 
<etemert type='Addtass , /> 
<etemert rype=DateTlnw7> 
<Btemert Vpc=Cneckfiox'A> 



<eteroeit t/pgr-CoroptexfWtfyy 
<etemert vpe»MBmo^ 



<«twt>ute typc= Wte' raqUrad->aa* 
extdescrlpDoi7=Used if tn« Page hoot 
<orotm rrtnOocure^iy n^xOocjn^* 
<i-- eiemont typa^DataCeflftnor 
-*oternert VP^-'AddraaaW 
-cetemenl Vp^DotoTM^ 
-cejemert VPo=Cftec*aor/> 
<eten>©nt VP^ComboBotfiS 
<etemcnt Vpo-ConipkKH^d'^ 
<elsmeri Vpo-Mhb^o'iV 
<eiaincra fy^X5p0DnQrwipy> 

<gbmam typo^Taitfaoor^ 

•</B«m«in>pta. 




<Etem»nfTypa nafne^'Fmmame' cGniBm^'fltiOniv 

<group ntKXxw Cfdaf^majiy> 

<etemert jype^^apa^. ' 

-atoma« VP^GwnHMtdWiV 
<*Ctemenrrypa> 

<aditxjie type=nrf»e' mquraofyssVS 
«- «a«Hbute typ«=t 



[0091] 
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<•- <etem«nt ygS5SG$3 mSSSSSSS 
<group mfriOccuro^f mepOca«ss Mt > 
</EtenwnfTyp*> 

<f- M those two FtaUsemng tons «sstffM to ti« 

MalnTle tatte vto are manpuamg - -> 
<£- Copy from (cunemtBtta?) to few lnnawot*«d- 
<EtanenfTyp« iwmo='Copyf Wtf conte«t^««OnY> 

^nrtoute type^WnFtetf roqufra&yasvb* 

</Ek2raantrype> 

<*- SotfieW in oe*rctt»at -> 

«BementTypc ncme-'5etdVeM oontenMKKMyS 

<attribute lype^'destFtett* reqat9C=Ves7> 




maxOccut&s M *£. 
</Elen»enfType> 
<B«n«rtfTyp« nan 



jgtemagmpe ntme=JlgSef con lo aW rtKhy 



-tan itxitP lypo-tnk? y— ft 
<aWbuto lypo-Vf r oqawUi Vwtfa. 
<atTittxjte type=teTModffy' nquhd^ 

ittdbufe Vpe-ttadani/ roqwtud fintf dntonwt» 
colfrWw type-'bttmapffte 1 wmiwd^wp'ib. ■ 

raaxOaxasa'TV* 

<«kmnt fcpna'OflCbp/ oUnOmnW 
mwOoonwi^ 



</BenKnfTyDB> 
<Ebm«nCTypgn«ni 

SJ">up mfeOoounV 



-IS 



<EtementTyponeuT»=T 
«tfemeot 1yp*=TaWtf trtnOocuiWiy* 
</BetnenfTVp«> 



<eterr»ent1ypf^nJs(VleWftoVy ' 
<elamant ^FrBRMDH^ 



ninOccifSst^ 



> intaifiwDon 

io nams-'acs 



*%poWot^ 

<Bsmnmp« mnarfSCMM 

<atWbu»B'Pe=Etrucai(eia'i_, , 



[0 0 9 2] 8. 2 MDF7-^>f 
MDFf|7-^>f(i, HM(C*tLT. MOFfg 

j£« (XMLX+-7) ^SKT-r^tifcaym 

[0 09 3] H4<DT&fc. TfJ*-: >a>&. 
THi, 1/^79 Kr-Vl±/\> K^/l/ KP C (Handheld 



attribute Vpe=*f reqUf«t=WA. 




<d-T«ph*gi-» 

BerrenTTypo ngwrfBUt ccrtw iW HOfrS 
<attrtoute&iw=Wreoi*B*.>BB*- 



<nlntnont Vp«=TW n*0ooraT i 
<eto«ent*ps " " ~ 




[0094] 8. 3 MDF-rV^7U^ 
^W<^^'J^tt«6. 3»C|»IBLT**o 

[0 09 5] >a>Ot57r»^ ISHfctt 

U I f7iMWR 

SI6. 1*Z , SWBL^->7.7 ; Af^«^ , P-bXt4, C + + 
«©*75>x ^h^P^S >^Sf§=&<£ffl LTHfr^I 

[0096] 8. 3. 1 MDFU-f7">h5 l --7 
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ICHDMDFT'Xy^— : : sayfe&t\ 3O0DGUI7 1 

7 VG A (Half-VGA)/\> K^l/ KP C, /\-A(Pala) P 
C\ StfVGA/NVK^I/KPCTfeUs ttJS?-*X* 

y-^-y-rx^wrs^-r vfsxce c^-r^ny? 

htt. ->7'h;k WA) fcJSfflpJtfcT'fc*. 
[0097] 1. 1 /WK^KPC (/\-7VGA 
tt-fX) 

B9tC» A-7VGA/\VK^l/KPC («2 4 0tT^ 
"tik «640e^-tiW 7^'J-VU-f?7h^J 

(a) «±ftt^-f;l/-b-> h7 , -b>'7 r y<D^-r h;l/6\ & 

(b) i'W-i'aZ'X'Si'yf&'JT.htLT&.Tizm 
^ni. xvt»y*?y v*-r*c<fcl;:<fcy> 
tlfeXV MJ «fc »J Hfc2l5*£T<&X> h y tfnnttam 

x > h =&^-r s c £ # t-**. 

[0 0 9 8] (c) yXhfcf:i-*-l'M,&tf7U-.M* 

h #y * XX > nana L/c/ \-r / 1- y 
«Z£lcj:yttV\47f-y>?Wifat;*-tu •rLC* 

[0099] (d) »U>h^-<iH»y h©^<-r>^< 

lc5***u -y 7$ -f/utfc&fly©* h y y Xftlcij** 
n*. 

[0 10 0] 1. 2 /^-APC 
/t-i^PC («3 2 0fcf?-fe;k *2 4 0tf-?-b/U) X 
^y->U-f7"7 H*» MDFXP hSfXlCfcy+htf 
— h*ft*«'.M>GU I K?9h?*3. HI Olt 
!*» fl-«#3***i7V*„ /XS'K'VI/KPC?— 7&tt 
Msawtc. ftjit&^-f/nr-y kd'jx h«\ 7-fcry-- > 

a >X* » * ti @ tcJI** p > h □ -;U<k LT 
aSaiS'ftftlNP* /\-7VGA/\> PmU KP C^- 

h y * 7<D2c«cd^ LT^ftTfc y % -y ^ 
[0 10 1] 1. 3 /WRVl/KPC (7>UVGA-y 

-rx) 

7JI/VGA 0K6 4oe^-b;k «4 8 0^-b;U) x 

^y->u-f7"7h*ffiffl-r*ct{ccfcy. £y*<® 

flBi*PWlcx^y->±u:ajg%^nB-pa6* 0 hi iic 



y->±OlOX«^H©@^*tlfcJiSfr*^L *XO 

[0 10 2] ttfl(C|* % mmu I ^/UCD^/UVGA 
^-■^iC^-r^Vyev^W:, /\-7VGAt-7©« 

f^to-s. 77*7* (a) ~ (c) am 

[0 10 3] 7fy7 (d) ttfi(T<D«fc-5luE«i*n 

s. 

[0 1 0 4] X^y-V^4<@<0Xay F-,tn¥tfti«« 

JtS*tlfc7.P y htf£*T-£*»^ *-OU4*tlS 

[0 10 5] iifnoxay H'fciSaMfcl^'OWi, x 
* y->OK«W>*- /^7P-i«7*t7Va L 

y v * r * c t tc * y . ^— triiais&jwtcHii^ >r 

fcfT«5? Ha* +7>>a>«t-/Oa 

; ^-t;^b5SBzl— •mfficfcyffatLfeit 
JS^tt, K^-r^i&aft^^x^y-vxny hi\ 

<X*»hU 3^?£IUysaT6nTt>*XPy HC1R46 

-ryucsyy^TenfcXpy h<aaw::(si:T£:b*o « 

yXhta-^-riKLlst View Tile)<D5U»Bia 
IttltttU -?-nicJ:oT, *JfflplBl*X^-X 
lc»Ji6Sfc66lcK]*J-r-5<*9J*i ? ^*n*o HI 1© 
MTU. ±gp©*7.^^y X h6^irlC«/J\*tlT^* 

^na, «QXD9hMuiifTo«r¥»tf. *x^» 

v«H4r -r/wc J: y raiSKjlJR^ttfcC: tlc»(5Lfc*S 

[0 10 6] WT©a2fi. MDFT'Xy^— >a>S 

->a>7P^7i*^To 
[0 1 07] 
[«7] 
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<GUI xm^s="x-schBnia:AppfcatianScheinaj(mI' 
GUI DefinTOonV 
<DateModefc> 
<i- Code Tab tea -> 

<Tabto IaTabJe^-terSN.SfertiJB* dsn="SN StoHieV* 
<Fleld kiFteH*'f:SN_St0tus.Code" type=-strmd , A». 
<ReW IdFtekfatsrcstatiJS.Texr lype^m^vs. 

</Tebte> 

<Tabte kJTatte=-te:EqiJo Typo* <*»-• Equip TypeV 
<Fle!d idFieH=-F.Equ^_Type.Code" W5str&A> 
<Reld WFteB=-r.Eqiip_Type.T»xr type«^aiitaf//> 

</Tsble> 

<TBbh icfrable» a lc^R_Act*d9fi= a WR_Acr> 
<Field WFieU=T:WF^Aci.Cod9" Vpa=*Wnno"*> 

</Tabk» 

«!- BE Off* TABLES for synchrooizaian--> 
<Tabte WTatte=T*SN" dsn=*S*r> 

<Fleld WBakfc'f:SN.NoleN«n- defauftUba^Roquest 
W type-'etrinq* Ieng1h-W»- 

<FietdloT^fcVraTWiartV- 

defaufrXabd-'Recelved' type=-date- tangt^Vt* 

<FleW WFtetJ=-r:SN.Cusimjm- 
defDUlLobef^* Customer Id 1 typee'strfctg- 

dofau ILabeJ =: "install al Ion Id" type="8t*trf teagHtaMe"^ 

<FleW WFleicfc"t:SN.Eqtfpmei»NiOT" 
dofaulLabels-Equlpment Ntrober" type^-atfrig* »«ngt>-*1 0"i> 

<FleW WFieb= fc f:SN.Shctfrjrt* 
dofoulLabo^-De^ctlptton" types "string" tengtb=*20*A> 

typ«-*etring" l©ngtS-"WV> 

type=*Etrtnar lenojhwny> 

<Reld WPi6U-f:SRContac*to^ 
<teteotiabol='Cofrtacr type="B«ng" toiitfi w a O '/> 
<h- Not H Jaeorfs modal -> 
<Beld WRett=tSN J k tode*No' 

<Tab?e HTabie^TCqutp'' _ 

<Fteld WFtett=*f:Equip.Equlp 
defautLabel-i'Eqidpment Nurbern 
<Fte!d WFIel*=-tEqulp.m 



riengtt^ie-^ 



<tefautLabals*lnstaJlod' types-data" k$rMtt."B7> 
<R*ld kjRst^^EquipBquipmortTyf)* 
LabBfe-Equipmerrt Type" typeE-tUnr/h 
<Reld idr^k^^EquKModalNo^ 
defautLabol='Mod«r typo-"ctrtng" tengtwW** 

<FteW Wnefct^ftEcuto.CustNenf 
<tefautLabat="Cu£aomer kT Vpe=^Mng" tengtwsns 

<)- Not In Jason* model. Sutrntrndby 
Equ^mentNem 

<FleH tdFfe«= 5 -f;Equto^ertai" 
lype=*"/itegef* »engtt^l8V% 



NO* 



-rrawe WTab»e=-tcusr aat^cuso 
<FleW WFteld=1:CistCu8tNum" 
defaulUbeU'Cuatorner W type- "string" tenorhV9%. 

<Fiew wn»k^;CiistName" detomrehaNTNanr 
types-string" iengtr^t5"/> 

<FteW UFIakfctGucLGHy deftiKLebeWCty 

type- 'string' k?ngth="10Y> 

«. ^FfK w^l^cwstPosttCJOds- detauUUDet=*Posr 
type=*string a length =*TO"i> 

<f- Bhoiid add validation code here -> 
cFieW WFteld=rH.Cust. Telephone" dstaufiLajbaWTeir 
types'etrtfttr Iengtha15"i> 

<•- Not In Jasonre model, but required 1 
<FleW WRelcffcCwt.Addrl" * ' 
type="feirtng- tengtn=i57> 

<FieW WFielcfc^tCuBl AAKP 
type^^trinpMengttWty^ 



<lndex refne6±=-T:Custcny/> 
<mdex refRskfc-fcCust J>ostiCode V* 
<flel»0> 



<Tabte WTable="tWortcRoporr defW*V*»tdtoportV 

type^atrtng- tongti=-i2Ty 

<Fleid wnBM-^^.NoteNom- 

<Fle«ldFteU=TWFl5Srtto^ 
d«tauftLal)el=■ActMty# , tyTie="sfc1fi 



Code' 



<Ftott tOFtel 



* Iot^ld-*ftWR>rjtyOBte« oTpfMW arw^Date- 



<Fteklh 



ferie* lenotft='BTfV 



tyrJe=«me , tengtteV/V 

<BeW ldFteld^n:YVRJ^©qiimdPofi" detautUibo^Pvt 

No- type=W- * — ' 



c^tairftLetoey>jatomer kf typc ^tbtK)- langr^gfa 




<I- END: TABLES tor 
<Tablo ldTable-*tMod 
<Ffe« WFIaJcfaTModeLModet*>- 

defaJtLebel-"Manufocturef 1 
deJa^Lg^Sc^r^ 
<Tawe idTataeMi 

<FI810 IOFlBlCt«l„. 

type=-stmg- tarwti=VA» 
j , <BekJ k^tt--heym^acftpt$orr 
defaurfLabel='T3escTiprJon' type="Etnng" tenflth»"20V> 

<FtefcJ klFtofct "hSyrri .ModoJ Nto" tk><ajftLab € ^n4odar 
Vpe— |e^^rM9rrgtV""*afHW 

<Ta«e ksra&te=*tGheck- dsn» a ctieck l *> 
afield loyjotd-^awoluid* dgftailLabet-Td- 

<Field lofieiovitc 



<Fteld kJFtetd=f;Check.l 

cTabto MTuhle '"tT^firt" i*wf^^| 

type»"Wrtto- lengtWir^ 
</T«tte> 

<H«anon tts-retiCust_SW ta«e1 ^CueT 
fietms-K%at.Cus}Num» tabte2=^tSN- fWrf^THW rurtMunT 

certlr«fltyT=^-canJr«iny2a^ 

<Rdatlon "d="reh.VVR SNT taWei^tWOf>Hai>Qrr 
ie*d1=f:\fVR.NoteSJum" tatte2= tSNT ikS^SL^totoNum" 
oanSnaBfyt«Ar* cartiiie»V2^1-yt. 

<Relation kfc B retn A^odeLSympr teMel^tModeT 
Wdl =T:MooeLModerNto" taWefcn.'Syrop" . 
fceW2=f :Sym.ModdND" cardlnaltyl-S" oanUnafty2»*ii"rV 
<Relat$on k*=*ro*ni>jwt_Eqii>" «dbte1«^t£nW 

M^-^E^p.Custhlum-tBlile^tWer 
iatdgatCusLCaatNum" catdkiagyiz^n* cardtoeftya^t-fe. 



[0 108] 
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•eid1=*l:WR.Eqiipmentf^m» tebk_ , v 
BeJd2="tEquip.EqiJtpmemNun»" csra ramy wnr 

Card ^Elwon 6=*r«IirSN_EpMp* tabte1=t3W 

«^»^^^ 

idd2=H:C^tCi»tiNuni» cardinaflt/1-Tn' canlnaB^a--r^ 
table2=n:Moderftek31 s ?S%toddN? 

<Reteton »d=Veln:WR ActCodo 1 tebte1=twSfkflaport" 

<Mtidlewar»> 

*Scenarjo cccnartoNocx^-Cueiom^r* fd-Wv 
<Sconario Segment stniotLreld-TQP' refTaibte^fcCyar,b« 
<ScenaiioSeflment structurelcfc ! *010" retTabtestBquto^ 

< Scenario scenarbName^'SevlcG Watfflcafon' Id=flcf2"> 
<Sc©nartoSBgmert tl^lK*ro^<^-•TOp• nsfTabtox'teifV^ 
</Scenarto> 



rW=*f:RN.NoteNjm* desfTBeSeAslrOlF^ 
<coiun>n ta^csooaar w*ior 



ctetafli5{d=-tWR.Equfciner*W^ 
|1 <ColumnldVc500W«». 



<TO«fi> 

</TaH8oK> . 

<T«»tFtox >cb^cO0O01" dataffl«d=TSr*CusrNvrr 



tabet^'M octets/* 



4eids-CcmpletedjShowcompl9tfonteb'S 



</P«fja> 

*Pan« Kfau 

<Mot» M^ettOW cftafcBflMd^aNJLontfnr/» 
c/PaDB» 
<yprameTie> 

nwrttonhp^O" BTaiKjatoty»V raulfilnesss* , 0"/V 

<Tcx©ox W- B c:1 1004* datefi«l<i--fcCij*LAd(W 
r»*dorily--o- mandatofy^O" ntuffifin«r«*r*> 

<TextSox kfc'd looff" datafleM^tCustFMon* 

dotafiekW"f3C«8tPo«lrtCode« toM-fto** **» 

doBJFIeld-^CuslCustNum- deatTikart^tcOOPV^ 

cCdumn kfc^ZOOCMT trt*=HT 
dataneio="fCu3t.CustNuBrVi. 

<Cdumn k*=Y20Q01 • trt*='Ntam»' 

<Co»umn k*>*cS0002* ******** 
<OJetVlewTle> 

<HyperiJnk ownBeld-'f£N KotaNun- 
OBsiFieid=/tSN^loleNum- ctesrri<>3el=-tK01F^ 

■ccofumn ld="c*«XXr Mte^r 
<tarafi£JO=-f;SNPrtortyy> 
^ ^ <ColumnW-Va«OCOftlWart» t 



</UstVigWTI«* 

dataJteld=i:sy«i>Bsai(««r/y ^ 
^islVlBviTlffir^ 

<FrameTle ttfTtelrlnatakatW nrfT*M«-/<t£atihyS. 

<Paoe id="txBOOOO* Hfite-WttmrVS 

...... 5t "^TeslBoK fcfcAsfit OQJT 

datafteW=*f:Equljp.Sertar labofe^ert*:* ^> -» 

, ^ tJ <TeaBoxU^c:01003" 
datefield=t Equip Jnata1ID*to» labflio-instaiad:*^ 



dsttfMdstCtMCkXikAiitootf^ 

<Cotumn kW-o90001 ' WI^.-'D— ublmf 
datBfieW=-tChecia)oscfl|itofr" V 
<AJ8tVtevfnia> 

detaf5ekJ='f.Equ}p.ModBWDY> 

^Column w^cAoqtn * w*-^o" 

d«eiFtoW='fcSN.No«stsUn' doetnteS«t--teOiPA. 

<Crfunnn tes'cxCOOOO* <Mto= a r 
dateTleW^-fSN. Prtoft^/S 

<CoIumn Us'cCOOOl * 
datafiokfc'fcSN.KioteDrt^^ 

datefieM=f^,ShofTTWY> 

<AJsrviewrnrjt» 
<AJsrvte*n«> 

<ff»« — 



<Row> 

p ffl.W iwdort^-O' mand«lcr y =A)' muWik^ 



<pag6 tifessftoporr kt«xiteooy> 
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<Option texNTjniproducftjte" vafcjf> \ m 2Tt> 
<OpOon text=-Escafate* *akJB='4 m t> 
<CpOon texfcr'Maintenarwf *ates*SY> 
<Op8on text-'Order part" vahM-iaoov 



<M*nTiieferTiir^cuGija«fiBiar 1 
(j iaiD«tFmmea-T> 

-rSubTlto renitosAv£qufcMn«r lk>fiMb.« 



| panontRAtatlon^ratn£u8UI 
8i </BwbTI«> 



<ComtoBox 
Jd«"ComboBoD<_Dec41 34932*14* 



W--DatoTlmo Doo413 
(iaIafiekJ='hWft.PartDt 
tawrtn-Dervery date:7> 



paientRetaftorb^rcusLSI^ 
</SubTla> 



«ropaon> 



VRf»wTte> 



<Pape tTOe=>t«a«ar-> 

<T«dBo* W^c30003* JrtaKM f.VWUteCoOr 
dlspiayHelisTiWfLAclTwr 



rwdgatkmBti^tV 

</BubT9a> 

paiwrtRfiiailD0=TratoX»sL.5N" t 
</BubTlft> 

parent Rckttton-Y*nWR.8N- 1 
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1. Title of Invention 

A METHOD FOR DEFINING CLASSES OF DATA-CENTRIC APPLICATIONS 

2. Claims 

1 . A method for defining classes of data-centric applications that share 
particular generic user interface models comprising the steps of: 
Deienniittiitj the types of distinguished User Interface elements called 
Tiles, and their constituent elements, required for said generic User 
Interface Model: 

determining the cardinality and relationships between the 'Hies in groups 
of Tiles called Assemblies; 

determining the logical model for Navigation between the Assemblies, 
and the required user operations on the model state. 

2. The method for defining an application specification language in a 
meta language suitable to each said class of applications comprising the 
steps of: 

defining elements which specify the Hie types and constituent elements, 
tlie containment relationships between the elements, and the attributes 
reoAiired to express any referential relationships between the elements; 
defining the attributes on the elements required to express the properties 
of the Tile and User Interface elements; 

defining any attributes on the elements recurred by the Navigation model. 

3. The method for creating on application system for each said class of 
applications, for development and execution of instances of said class, 
ccanDrfslns the steos of: 

Customizing a generic Workbench with event handlers that realze 

constraints on the validity of application specifications which are not 

rerresentable in the rxteta-4anguage. 

Customizing a generic Interpreter, comprising the steps of: 

a Creating dhJect models for the specifications of Tfles, User Interface 
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elements, and Assemblies: 

b implementing definition object constructors that will create object model 

instances from application specifications or fragments thereof; 

c implementing the creation of Ul Model instances from definition objects, 



4. The method of creating appHcations of a particular class. comprising the 
steps of: 

creating a document containing the specification of said application using 
the Workbench component of the Application System; 
optionally specializing the said application specification document for the 
particular device; 

encoding the application specification document into a form suited for the 
Interpreter. 

5. The method of providing multiple concrete user interfaces 
corresponding to each said generic user interface model, comprising the 
steps of: 

defining a representation on the output media of the device for each 
element of the UI Model; 

defining the concrete user interface for each operation on the UI Model; 
defining additional elements and attributes in the Application 
Specification Language as reouked by the output representation and the 
UI Model operation user-interface; 

implementing each Theme as a component of the Interpreter in a suitable 
computer language; 

providing a mechanism that allows the Interpreter to select an appropriate 
Theme suitable for the particular computing device on which the user 
interface is presented; 

6. The method of providing online, offline and mixed operation of said 
applications on a mobile device by presenting to the user the appearance 



in a suitable computer programming language. 



(29) 



1#IB2 0 0 1 -3 06 308 



of a response-reply style of interaction with the remote system; 

7. The method of creating variant Interpreters for specific environments. 

3, Detailed Explanation of the Invention 

1 Field of the Invention 

The present invention relates generally to the creation of data-centric 
applications for computing devices, and more particularly to a scheme for 
defining classes of applications sharing common user-Interface nwiiMg t a 
technioue for the presentation of the user-interface models in a manner 
suitable for various computing devices of different user-interface 
capabilities, sizes and shapes, and a technique for rapid creation of 
conformant applications which can be used In online, occasionally 
connected, or offline modes. 

2 Background of the Invention 
2.1 The problem 

Recent technology devek^pments have created an opportunity to field 
low-cost, low-maintenance small mobile Cfcervasive*) devices to 
professional and non-professional workers who are not always, or 
perhaps never, within reach of a desktop computer. These pervasive 
devices must be able to integrate with corporate data systems and IT- 
enabled business processes. Furthermore, the current state of 
cornmunlcatioo reliability, communication costs, and device battery 
capacity make it necessary to support disconnected as well as connected 
modes of usage. Unfortunately, there is a dearth of tools to meet this pedr 
of requirements. 

From an application development, maintenance and deployment 
standpoint, there is the additional problem of supporting a multiplicity of 
device form factors — for example Windows CE consumer devices are 
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available in at least 4 separate screen sizes. Micro-browser equipped 
wireless telephones are also receiving a great deal of attention. Finally, 
the most pervasive of all devices Is the traditional telephone; voice 
medium also can deliver corporate content via Interactive Voice Response 
systems using telephone push buttons or voice-reooenincxi/synthcsis 
interfaces. Developers face severe learning ramps in delivering solutions 
for this wide array of unfamiliar devices. 
2.2 The task 

Provide a way to rapidly create customizable applications for pervasive 
computing devices, These applications must integrate with corporate 
data systems such as SAP R/3. Further, since communication 
infrastructures are developing both rapidry and unevenly throughout the 
world, the development method must support mixed online and offKnc 
usage of the developed applications without imposing large discontinuities 
and resultant training costs on end-users. 

The requirements for application logic on these devices is usually light 
because the portions of the business processes executed on the devices 
are relatively simple, and because the devices themselves have limited 
capacity. 

3 Summary of the Invention 

The invention relates to a scheme for rapid creation of data-centric 
applications which can be deployed on many different types of computing 
devices. 

Applications are specified at a high-level, optionally specialized for a 
particular media or form-factor, and executed by an appropriate 
interpreter. A family of declarative application specification languages fa 
specified far this purpose; these languages are capable of expressing the 
data-model, integration with corporate data, and an abstracted user- 
interface. Each language corresponds to a particular generic user- 
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Interface paracfigm, and is used to specify applications that fit the 
paradigm. These user-Interface paradigms are mapped on. to different 
devices in a way appropriate to the capabilities of each device and media. 
Interpreters for each language interpret the application specification and 
present the user interface. The Interpreters provide the basicuser- 
mterface framework (navigate 

date-services (validation, inter-oyect relationships and navigation, data 
event control, capture of data changes), and middleware-services (data 
synchronization, virtual reauest-reply). The bufit-in functionality can be 
augmented by using of common scripting languages and by the use of 
custom object components based on COM or similar tecUnuiugtes. 
The integration between the client device and tiie server is realized by a 
data synchronization mechanism DLak in to the interpreters. Therefore, 
the basic mode of operation is affflne. However, mixed of fline and online 
application usage is supported by the interpreters' additic^ 
simulating the "request-response" styie of interwhon were expect of an 
online connection. The Interpreters can present this appearance by 
ensuring that a^ta-synchronizatiari is done in near real-time, and that the 
data changes resulting from the synehrairfzatian are reflected on the 
user-interface without explicit user actta as the results beoora 
The former condition can be realized hy standard messaging and 
communication services of the computing devices. The latter *?wHrinn 
is fulfilled by constructing the interpreter in such a way that the data 
syrK^ronwatiori layer has suitable hooks into the user-Interface data 
J^^L^^r 6ucn rimt server-iriitiated data changes axe automatically 
propagated to the UI elements. 

It is an object of this invention to define a framework by which classes of 

applications sharing a common user-interface model are defined. 

It is a further obtfoct of this invention to define a prccess and method for 
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creating an application development system for each particular user- 
Interface model. 

It is a further object of this invention to provide a method of defining 
computer languages used to specify particular applications of the user- 
interface model 

It is a further object of this invention to provide Interpreters for certain 
computing devices that realise the particular userHnterface model 
It Is a further object of this invention to provide a layout component in the 
interpreters that realizes the particular user-interface model In a mann er 
stated to each computing device. 

It Is a further object of this Invention to provide for offline, online and 
mixed usage of the aroHcatlons with the same user interface mo del and 
realization. 

It is a further object of this invention to provide functionafity in the 
interpreters for certain computing devices for synchronizing data 
between the device and one or marc servers. 
It is a further object of this invention to provide functionality in the 
intemreters for certain computing devices for reflecting changes in the 
clalti initiated by a server In the usertnterfece, without explicit user- 
action. 

It Ls a further object of this invention to provide techniques for improving 
the Performance of these interpreters on small computing devices such as 
Personal Digital Assistants. 

It is a further object of this invention to define a process arid method for 
creating applications compliant with the particular user-interface model. 

4 Prior Art 

4.1 Server-based layout to support multiple device tan factors and 
media 
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Pertinent to claim (a) 

These solutions focus on online usage; in some cases, it is possible to 
extend these solutions to limited offline scenarios by use of offline 
browsing. The latter technique has many well-known weakness related 
to presentation flexibility (dynamically selecting and formatting data), 
data validation, data volume scalability (support for syndirailzation, 
etc.). 

4.2 Form languages 
Pertinent to claim <c) 

These languages focus an the User Interface only; an example being 
Celesta SmartForms. Tbey support only simple data models and weak 
integration with corporate data. 

4.3 Voice proxies 
Pertinent to claim (a) 

These gateway services attempt to ooiwert preexisting Web pages 
dyna m ically a form suitable for telephones by the use of voice synthesis 
and speech recognition. These proxies must infer and impose structure 
an the Web pages In order to present the' large amount of visual 
information on a low-bandwidth voice interface. 

With the current state of the art, this approach is limited in its applicability 

and robustness. 

5 Application Model 

5.1 Modeling applications 

We think of an application as a combination of several related 

components, in accordance with the fbflowing model: 

Application = Data-Model 4- Middleware-Model + Business Logic + User 

Interface 

The Application Specification Languages that we define alow us to 
address each of these components , although it is not necessary for a 11 of 
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these components to be present The Data-Model defines the local data 
on which the application will act: a set of tables and their inter- 
relationships. The Middleware-Model defines the content of the 
messages exchanged between the client device and servers to accomplish 
data synchronization, and the relationship between the messages and the 
objects of the Data ModeL The Business Logic component comprises the 
pool of functions and the scripts associated with various application 
events. The User Interface defines the means by which the user will 
interact with the appEcation. 

We further factor the User Interface component as follows: 

User Interface « User Interface Model + Theme 

User Interface Model - Tiles + Assemblies + Navigation 

where 

Tile - a view of an application-level object, such as customer, contact, 
etc 

A set of interface elements presented together. 

Assembly - a group of Tiles and their interrdationshlps ; 

a group of views into a set of related business objects. 
Navigation « model of the state of the User Interface Model and the 
operations on the UI Model including access, instantiation and transition 
between Tiles and Assemblies; the Navigation state may include memory 
of previous states. 

Theme - presentation of the User Interface Model on a particular device- 
type. Realization of a Theme may require additional "state" information 
to represent the status of the presentation at runtime; this information is 
logically associated with and extends the Navigation state. 
The above equations define a family of Application models parameterized 
by the concrete definitions of the Tile, Assembly and Navigation models 
The particular Tile , Assembly and Navigation models we choose give us 
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the requirements for the Application Specification Language that specifies 
applications complying with the corresponding UI model. The resulting 
applications are presented on different devices and media in accordance 
with a Theme suitable for each particular device and medium type. 
In the rest of this section, we present several User Interlace Models. 
5.2 MDF Olle-set Stack Model) 

The User Interface Model for the MDF framework, as is the case for an of 
the Application Specification Languages, is characterized by the . 
definitions of the Tile, Assembly and Nav^ For MDF, we 

have 

Tile -Set of Ul elements that are bound to fields within a particular 
Business object type- For example, a Customer Detail TUe will bind to the 
collection of Customer, and individual TJT elements to fields such as 
Customer Number, Name, Industry type. etc. 

Assembly - Asetof TSes, caHedaTiieSet. organized ina hierarchy 
(or oailectiori of hierarchies). One or more Tiles are designated as "Main" 
Tiles, each of which is the root of a tree of "Sub" Tiles . A Sub-Tile is 
related to its parent by a Query on the set of all data items associated 
with the Sub Tile, where the Query is parameterized by properties of the 
currently selected item in the parent This allows, for example, the 
selection of a Customer in the Main Tile to cause the automatic selection 
and display of the related Sales Orders in a Sub Tile. 
Navigation -The Navigation state comprises a stack of Assembly (e g. 
Tile Set) Instances , of which the top is said to be current; only the current 
Hie Set is displayed and can be Interacted with by tfre user. Logically, all 
Tiles are presented to the user simultaneously; however the layout Theme 
for a particular device may require the user to explicit perform some 
action to access Uie individual tits. Such actions do not affect the 
navigation stack. AnewTfle Set instance can be created by executing a 
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"Hyperlink" in one of the Tiles, in which case the new instance is pushed 
onto the top of the stack. This operation can be reversed by discarding 
the top of the stack. Some Hie Sets are distinguished as top-level Tile 
Sets; there is a mechanism for creating instances of such Hie Sets 
directly, in which case the stack is cleared prior to creating the new 
instance. 

This User Interface Model and the corresponding appfccation language, is 
a preferred embodiment See Tablel for the Application Specification 
Language for this model. See section 8.3. 1 for examples of MDF Themes. 
5.3 Pervasive Workflow (Dialog Model) 

The "Dialog" UI Model is suited for simple Workflow applications, where 
the end-user is required to make a simple choice based on a small amount 
of predetermined data at a particular point in the Workflow; this choice 
step can be presented on a mobile computing device. A User Interface 
Model suitable for this scenario is described by the following definitions: 
Tile - Set of UI elements that are bound to fields on the Workflow 
container. For example, the workflow container for Vacation Request 
Approval would have UI elements bound to the Requestor, Date, Reason 
and other fields. 

Assembly - An assembly comprises a single Tile. For simplicity, in 
the rest of this section we do not distinguish between the Tile and the 
Assembly that It comprises. 

Navigation « The Navigation state comprises a single Tile instance, 
designated as the current Tile. The user can only interact with this Tile. 
All Tile instances are available in a pool, which the user can access in order 
to designate a Tile instance as current. The user may return an instance 
back to the pool by selecting another instance from the pool. Tliere is a 
mechanism for the User to indicate that processing of the Tile instance is 
complete, whereupon the Tile is k>gicaily removed from the pool. The 
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user may also initiate a new Tile instance and add it to the pool, by 

selecting from the list of Tiles defined In the application. 

ThisUI Model can be elaborated to manage a Hie instance pool of more 

complexity; for example, the Workflow represented by each Tile instance 

oould have an associated priority cr an^anal states. 

6 Application Systems 

6.1 Overview 

An Application System provides the mechanisms by which applications 
sharing a particular User Interface Model are created. 
An AppEcation System comprises an Application Spedflcation Language, a 
Workbench, and an Interpreter. The Application Specification Language 
defines the language elements required to express applications in the User 
Interface ModeL The Workbench is the component that the application 
developer uses to create and assemble instances of the language elements 
tofccmtheappUca^nspe^ The Interpreter Is the component 

that executes the applcauon specification and presents the user interface 
on the computing device. 

The steps to create an Application System comprise the following st^s. 
The first step is to define the User Interface Model, comprising the steps 
at. 

determining the types and functionary of the Tiles and any User 
Interface elements contained on Uie lHes; 

determining the cardinality and relationships between the Tiles in the 
Assembr.es. and any particular requirements for operations between Tiles 

— in certain specialized Ass emblies ; 

determining the logical Navigation model, and the required user 
operations on the model state. 

The second step is to define in a meta-language the Application 
Specification Language, comprising the steps of: 



(38) 



4$H2 0 0 1 -3 0 6 3 0 8 



• 



defining elements which specify the Tile types, the User Interface 
elements If any contained In the Tiles, the containment relationships 
between the elements, and the attributes required to express any 
referential relationships between the elements; 

riflflntng the attributes on the elements required to express the properties 
of the Tile and User Interface elements; 

defining any attributes on the elements required by the Navigation model. 
The third st ep is to customize the generic Workbench, comprising the 
steps of: 

creating event handlers that realise constraints on the validity of 
application specifications which are not represent able in the ineta- 
language. 

The fourth step is to define the T ayout themes for each supported device, 
comprising fear each device the steps of: 

defining a representation on the output media of the device for each 
element of the UI Model; 

denning the user-interface for each operation on the UI Model; 
defining additional elements and attributes in the Application 
Specification Language as required by the output representation and the 
UI Model operation user-interface. 

The fifth step Is to realize the UI Model of the Interpreter, coraprinng the 
steps of: 

Creating object models for the specifications of Tiles, User Interface 
elements, and Assemblies; such objects termed "definition objects"; 
implementing definition object constructors that will create object model 
instances from application specifications or fragments thereof; 
implementing the creation of UI Model instances fran definition objects, 
in a suitable computer programming language. 

TTie sixth step is to realize the Themes in the Interpreter, comprising for 
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each Theme the steps of: 

implementing each Theme as a Layou: handler In a suitable computer 
language; 

providing a mechanism that allows the Interpreter to select the 
appzqps late Theme, fhr the computing device. 
Details of this process are given in section 8 where a preferred 
embodiment, MDF, is described. 

A preferred embodiment of the syntax of the Application Specification 
Language is the extensible Markup Language CXML, World Wide Web 
Consortium, www.w3c.org). The use of the term "XML" in this context 
refers to the World Wide Web Consortium specification of XML, as well as 
encoding schemes for XML into binary or other forms that preserve the 
XML structure. 

Another preferred embodiment of said syntax is a binary encoding of 
XML* "WAP Binary XML encoding" (WAP Consortium. 
vrww.wapfdnma.org). 

A preferred embodiment of the metalanguage for defining the 
Application Specification Language is XML Schema (World Wide Web 
Consortium, www.w3e.org). 
6.2 Workbench 

The Workbench is the tool with which appfication develops create 
applications. Its operation la directed by a document containing the 
definition of an Application Specification Language; the Workbench 
constrains its document browsing and editing functions to comply with 
_saidjanguage._l^jwithsta^ the above, some cuetomlzation of the 
Workbench may be reauired to realize document validity criteria not 
adequately expressed by the meta-ianguage in which the Application 
Specification Language is defined. 
6.2.1 Architecture 
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FIG. 3 shows a simplified object model of the Workbench. The 
Workbench comprises a Typed Document and associated Document 
Cursor, a TreeView and Element Attribute Panel for browsing and editing 
the Typed Document, and a number of Previewers for simulating during 
the development process the final presentation of the document. 
The Typed Document component uses the AppEcation Specification 
Language definition to understand the application specification document 
structure and to determine the allowable edit operations on each element 
and attribute. 

The Typed Document component provides Application Programming 
Interfaces (API) to load the Application Specification language, to create, 
load and save application specification documents, and to provide 
information on valid edit operations to the other components to guide 
their proper operation. Any changes to the appHeation specification 
document witt be broadcast to all other components, which will update 
their Internal state and displays accordingly. 

The notion of "current element" is realized by the Document Cursor. 
This component contains a reference to a distinguished element in the 
application document designated as the current element. Any of the 
components, including the TreeView and Preview 
of browsing die document elements, can update the current element 
reference by calling a Document Cursor API. The Document Cursor then 
broadcasts the new reference to all the other components, which update 
their internal state and screen displays accordingly . 
The TreeView displays the document as a hierarchy mirroring the actual 
structure of the document. Context-sensitive menus are provided for 
deletion and insertion of elements into the document. 
The Element Attribute Panel displays the set of attributes defined for the 
current element. The attributes are represented on the Panel In a form 
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suited to their type and other meta-attributes. 

The Previewer components present the appfication document in a form 
that approximates how the application would be presented if executed by 
the Interpreter, Each Previewer component realizes a different concrete 
presentation CTheme), and can be started separately though the 
Workbench user interface. 

The current element, if said element corresponds to a User interface 
Element, will be visible and highlighted in each open Previewer. Also, 
selecting the representation of a User Interface E3einent in a Previewer 
win cause that element to become the current element; as a result, the 
TreeView and all Pteviewers will update their displays accordingly . 
6.2.2 Operation 

The operation off the Workbench is described in detail in section 7.2. 
6.3 Interpreter 

The Interpreter is the component that executes the application 
specification and presents the user-interface. 
6.3.1 Architecture 

The architecture of the interpireter is presented in FIG. 7. Of particular 
note is the subsystem entitled «XML Services*. This subsystem provides 
access to the application specification, separated for didactic purposes into 
the GUI Definition, Data Model and Middleware Model components shown 
on the far left. At the far right is the Device Native UI Services. These 
are the user interface services provided by the particular computing 
device, including such things as window management for a device with a 
graphical display or speech synthesis for a device with a voice interface. 
The other components are collectively named the Runtime components. 
• The Tile Handler component realizes the collection of Tile types, and 
any User Interface elements that a Tile may contain. Tile instances, and 
any contained UI elements, are created and destroyed In this component 
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as directed by the Tile Assembly and Navigation Engine component. 

• Hie TUe Assembly and Navigation Engine component realizes the 
generic User Interface Model During the creation of an Assembly, this 
component creates the inter-Tile relationships by setting up an data event 
propagation network formed by UI elements and Data Cursors. 

• The Theme Handler component provides the mapping of the generic 
User Interface Model realized by the TDe Assembly and Navigation Engine 
component to a concrete user interface. The Theme Handler acts as the 
bridge between the Tile Assembly and Navigation Engine on one side and 
the user on the other. If required by the defined Theme, the Handler 
may invoke Show or Hide operations on the individual Tiles, or 
equivalents for a non-graphical user interface. 

■ Hie Data Event services component provides the glue that ties the 
individual Tiles, UI elements, and Synchronization services together. 
Data Cursor objects in this component realize the notion of a sequence of 
Objects and a distinguished position in the sequence; the distinguished 
position is called a "cursor" and the Object at that position is designated as 
the "current object". Objects in the Data Event services component 
propagate events relating to the data-store among the Data Cursors and 
UI elements. 

• The Synchronization services component is responsible for the 
synchronization of the data-stores between the mobile client device and 
the remote server. The component intercepts changes to the Data-store 
originating from the Hie Handler component , records and assembles 
them into messages which are eventually sent to the server. In the other 
direction, the Synchronization services component receives changes from 
the server in the form of messages from the server requesting said 
changes, and applies them to the Data-store; the receiving action is 
completed by issuing data events into the Data event services component 
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• 



corresponding to the changes. 



• The Data-store sendees component encapsulates the persistent data- 
storage of the computing device. Said persistent storage may be a 
relational database management system, or a simpler facility such as a 
Windows CE Database (Microsoft Corp, Seattle, WAX 
The next section goes Into more detail 

6.3. 2 Application Document services Component 

The Application Document services component is responsible for 
understanding the encoding of the application spcrffk^itkm. and 
presenting the specification I n a form that can be effidenuy used by the 
other components. FIG. 8 illustrates the interpretation of application 
fragments by the Application Document senrioes comixxient. In this 
figure, a runtime component requests the specification 
and receives an object representation of the Tile definition in reply. 
The generic Parser reads the Tile definition fragment while issuing parser 
events to a constructor object specific to the element at the root of the 
fragment, the Hie element. This constructor object creates an object 
representation of the Hie definition hi working memory on the device, 
and delivers this object representation back to the runtime components of 
the Interpreter. 

The preferred embodiment reouests the object representation an the first 
reference to the contents of the fragment, and caches the object 
representation in case of further use. 

6.3.3 Interpreter Variations 

An Application System may provide Interpreter variants that are 
specialized for special environments or system configurations. FIG. 2 
illustrates two Interpreter variants. 

The client-side Interpreter of FIG. 2 executes completely on the client. 
This preferred embodiment is a full realization of the architecture of FIG. 7 
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The server-side Interpreter of FIG. 2 executes completely on the server, 
with the exception of the presentation layer. This variant does not 
require the Synchronization services component. On this Interpreter, the 
WAP microbrowser Theme realizes a Wireless Markup Language (WAP 
Consortium, wsvw.wapiorum.org) presentation layer using the native 
microbrowser on the device. The Voice Theme realizes a voice- 
recognition and voice-synthesis user interface; the preservation layer 
here is the audio input and output on the telephone. 
7 Application Development process 

This section describes the process an application developer goes through 
to create an application. 

7. 1 Overview of the process 

FIG. 1 shews the steps in creating an application. An applcation is 

defined in the context, and by usage, of components of an Application 

System. The Workbench component assistB the developer in creating an 

application specification compliant with the Application Specification 

Language and thus with the application model, including the specific 

Pane-, Assembly- and Navigation-specific User Interface Model 

The process of developing an application comprises the following steps: 

creating a document containing the specification of said application using 

the Workbench component of the Application System; 

optionally specializing the said application specification document for the 

particular device; 

encoding the application specification document into a form suited for the 
Interpreter. 

The application specification can then be stored in a suitable storage 
system, from which it is retrieved and executed by the Interpreter upon 
request. 

7.2 Details of the process 
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An application specification is a XML document that conforms to a 
particular Application Specification Language. Such languages are 
specified in a meta-language such as Document TVpe Definition (DTD) or 
XML Schema. The Workbench is an XML document editor that assists 
the application developer in creating the said document by providing 
document validation and context-sensitive editing compliant with the 
Application Specification Language. In the preferred emtodiment, the 
XML Schema meta-language is used 

The developer creates a new document by invoking a New command 
from the Workbench menu. Subsequent^, the developer modifies the 
document by adding or deleting XML elements, er by adding, modifying, 
or deleting attributes of these elements. Operations on elements are 
performed through user-mterfaoe actions on &ie TVee View, while 
operations on element attributes are performed through the Element 
Attribute Panel. 

To insert a new instance of an element Into the document, the developer 
selects an element in the XML TreeView, and invokes a popup-menu. 
From the menu, he specifies whether the dement is to be added at the 
same level before or after the selected dement, or as a child of the 
selected element. In the example illustrated in FIG. 4, the developer has 
selected the ListView element and spedfi^ the frisertion of a cMd 
element. The Workbench responds with a dialog bcoc stowing a list erf 
the candidate elements at this location of the document; the candidate 
elements are determined automatically by inspection of the AjjpBcation 
Specification Language. 

To set the value of an attribute of a partkndar elen^nt. ttie dcvetoDea- 
selects the element in the XML TYeeView. Hie Workbench determines 
the Hs t of an possible attributes for this element by inspection of the 
Application Specification Language, and displays them in tlie Element 
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Attribute PaneL Information on the type and other rneta-attributes of 
each attribute determines Its visual appearance on the Attribute Panel. 
For example, an attribute defined as an enumerated type cuuldbe 
displayed as a dropdown list containing the set of enumerated values, as 
illustrated In FIG. 6. 

The application developer continues in this fashion to create the 
application specification document. In one preferred embodiment of 
the process, named "prototyping", the User Interface portion is created 
first In order to gain end-user understanding and feedback on the design. 
The Data Model portion is created lata:. In another preferred 
embodiment, when the Data Model is known a priori, its portion of the 
document is created first, followed by the creation of the User Interface 
portion. 

The prototyping embodiment is enabled by the Previewer components, 
which are capable of approodnraung the presentation of the application on 
the Interpreter. A Previewer component may effect this simulation, with 
documents that are incomplete and therefore not capable of execution by 
the Interpreter itself. Since each Previewer realizes the simuktion of a 
particular layout Theme, and since the Previewers can be displayed 
simultaneously, the developer may confirm the presentations of the 
application on each of the. target devices at the same time. Since the 
architecture of the Workbench also provides that any changes to the 
application document are broadcast to all components, the confirmation of 
the presentation on each target device con be done while the application 
is being created or modified. 

After completing the creation of the application specification document, 
the developer uses the validation function of ti*e Workbench to ensure 
that the Interpreter can correctly execute the document. The validation 
function is also driven by the language definition. 
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Finally the document is transformed and encoded (see FIG, 1), and then 

stored ready for use by the Interpreter. 

8 Mobile Data application Framework Application System 

In this section, we describe a preferred embodiment of the Application 

System, the Mobile Data application Framework (MDF) system. 

8. 1 MDF Application Specification Language 

The language corresponding to the User Interface model described In 
section 5.2 is given in Tablel. 

Tablel is the MDF Application Specification Language is an XML- 
compliant language, and is defined by an XML Schema (based on 
Microsoft realization of the draft W3C standard as of the time of writing). 
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<l- XML Schema SSera !bi tty for MDF schemes- 

xrnin9rfl= , tiiTi;9chemQ3-nTkaoscft-cornxtatelyp«a'> 

«d- Attribute to support aubtypfro of document Wrefa. 
Usage In schema 

where 
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<AtfrfeutoType nemo-* space' dfctype-'W 




<*- For element eUdPage « 

<ArtrtbuteT ~ 



<AtttbuteTypa rwmeWoolB' dtaypo-W extfaytxi^sff^ 



e^SSS^ ■- n «-*"^ ccrteausiionv 

-tattrtbuu fype-tootepafftV 
^attribute type^kjn^ 
<anmutevp*=Ti«pacafif> 
</Qern6nIT>ps> 

extte^o^SR* rwmMQrtdPaflo' •oob^'ottOteV 
attribute typ**tois> 

2iS^£E£S2£ ^Mn^Wdofault^'l^ 
<8>emont typa=7)ow* minOccurss'a n 



< ^»J|^P8J^^^entHsrx»«* contena«\sffOnVS 



otlrfjute M3e=*«vtnf h> 
<group Ofdsn^sfiaV 

< element rype^^ktilMCw 

< element lype-T'Uncfcm 

IBssitnnype> 



to Type nany 

ext^nslatabloeilV> 

<attrirxrie type=ionnaf requfcwf^os'/v 
</BementType> 

<BeraenfType rama^oiceCapaMrV 
^attribute type^Yomur requtoowyesvy 

<I-Tfeee1s.Tlla*.«te.-> 

<AttdbutsType name-WoBpia 
dtvaJuea-'l i 12 3 4 34 12S4*/> 
<AtJrfboteType nsrrtB^'blepfMMoup' a 
<EiernenTrype namB« , SubTfle , > 
<attrfcute type=W ramlrsoWyM^. 
<attrft>Ue types V reqtirBd^no7» 
<atWjule typo-'refnto' rea^c^YBSV^ 
attribute type^taryeiFramer raqtirerfe'vari* 
^tircute Vpe= > dispiayQrDup' reo^tvtf^no'^ 

*^tt*ute typs-tortSy' rvcxired-'no'/b. 
<attfout e typa^Majbte' reo^rac^no' dafat^1%> 

cteta^^^^^ 
<elemant VP* 



maxOccurat*Tl> 

- typc='SubTlafA> 
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^tribute type-W requheoVyaafc. 
^attribute type=W r^rwk*W7t» 
<£CirUxitB typc^reTTile' reqUre<fcVW^ 
<attrftxjtB tvpen"terDetFranr»' requTrod-^osfc. 
<atirtouta typ«='cfeplayGr<xjp* teoulrecMriO'*. 
<attribute type-'eortBy* r©qiJr*d~W>V> 
cdement types'CaptlQn* mlnOaMB^ ma»Occt»%»T 
exttescrtpflon=*6vemde$ fltte attrtJuti'/> 

dement type=VciceCeption' mfnOccureaV 
maxOccuie-'t ' extdescripflor^'OvBiTldes We m a im e d 
<otomont Vpo-'SubTtte' maxOoowW*>V 
</E1 e rnenfrypo 

<EiGmontT^pe nan\e= , DataConrer> 

<aitributB fype=yatafleJd' requtexVyvcY* 
</HemanfT>pe> 

<Attrtbuteryp« eamo^acptayChoaaotenj- dUffta-lott* 

<aamentType rerne-'CoeaanV 
oltrtoute typ^tmc requ^ ov* es T> 
<altribute type=W t&qdioth'ySh. 
<atWbute typfi='datafiab' reojjfeooWyoeVfc 
attribute typo-'bnpcrtawoe' ro q efc ud W W 



<©tement type=lnc&ecf minOooum-V maxOoctae-Mfe 
<etement rype^VotceCapttaif*. 
</Domarvtrypg> 



<l- Contorts -o> 



Next. 
Engfrw con 
<AttrtMia» 



artvteoty; way be ovwrtdan by layout or 



<oemennvpe 
extcontJoWlV 



<!-# Extend^DateConbefi-* 



Jgwnern^e mma=Te«BQtf MWfeMMy 

attribute type^taber t*qtfr*±*mM> 
^attribute type=W requliedWyesy> 
attribute type='datafdrf rBqutroQVYasfr- 
attribute type^YninDtspbyOiaracias' r 

^attribute type>*readoniy reqLfreckxW defaut=»tt> 
<attnbule typ©=*mandatofy' roquirecbW defautW07> 
attribute type-'muttSnea' required-'oo'dtrfcujft^OW 

^ eteinof^pB-.'HypeilJnk ' mtnOeour*^ 
maxOccui8=^17> 

<ok>moni type-^ndirecf ntaQonmsV n**>aair*rfiv> 

<etemer< types^venfrtencftei 1 atoOcoanerfOfe. 

<ext Si^onsType lieMTv 
<cxtSapt)orts}yp li a fcTT} 



<Etemenrrypo 
exfccorrtrc*VlS 

ottributo typft-Tabet* roqt**<WaoVb> 
"attribute typc=W requfred ■V>uy,i 
ottrfbuto rype«*date*€td' rr - ■"- - J 
attribute ^Kpeslninr * 
<AttributeTypa n 
ca.1ypo-"booteaB'/v 



^buteg^^je' iwMrwWnb 1 dafcaal 



WHAT iS THIS 



^rtbutotype-%no<wte*ee' pequeed-'no' 

't>orrrurfY> 



default 

*©tom»nt type=1ndlrecr frtrvOooure-V owOoov^l^ 
<etemor*|yp«-Vayo«4Attr' ' ~ 



<t- OpttonGioupe and Checkboxes -» 

<ElemenfI> ~~ ~~ " 
onc tcotlfu fr/ 

Sinew . w>l . . , _ 

'Value' nxjufreotyeste* 

• •« 

pa writ 



OttrtDUtS 

<aUrt3uta 
tlte to sttcrm P*9» cn. None 



*efTC«* roqufredWno' extdeeertptcn^'Tte 
m. None meano the paient of the Opeon 

e^^gtton^PegBlo show on Ihte option being 



<At*lbuieType name=>8efaur dlftne^mM h> 

tEtementTyf- - ~ 
<al tribute t 



<ElementType name='OptkxiQroup* _ 
<altributB Vpe=Wte' reouked s no 4 ^ 
<att*ute type- W reouKd^«vV 



<Btemefit type= Option' mkiOccu»^T ■MaO e oi f fr 



<attrbute 
ottrbute 
<attrlsut» w ^ 
<yElernenrrype> 




<t^Extonds(DateOoMm&-> 
<attrt3ute VPe= IcaeT reo J» d=r W fr> 
<attrtxrt» VP^-'W rM^trod^eK 

ottrtxjte VPOe'readony requtotfeAw* detei^o^. 
<attrbuu VP«=^Dlfip*ayOwraotBrer roquted^noVtv 
ofement Vpe»•OnFatM , mhOccies^r maxOccuie^lVW 
^element b/pe=iDnTnje' nvj>ooaws=tr mexDcowWI^ 




caMute type=l3ber foqeVscMnor^ 
<attrbuts types W requtredsyasK* 
ottrfarto ypte*da^»kj'BBquite< Wfc 
Tenoe RH|uraoWtM^ 



<attrtbute jyp— '^mpo n enotf t 



<strmite type=*iwdonlf requrooencr deCauf^tns 

«ttrtout» 1ype»'maiidsiory' i^eqirffOd-WdefetcWO 1 ^ 
<t-#E>tefida(DateCoB»rt>^ 

•cetenwf it types tnd reef nr*TOcciM»=tJ maJdOCQUfS^TTS 
<etcmem Type=UiyouWir mJnOooMrwr 




eattconaofciTS' 
<l-*ExlGnda(DfltoConbf>0~^ 
<attrbut« Vpe=W ieQufced^yee , /» 
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ottributB typ^Tmportance' nqtirac&ocf 
defeulWnormerA- 

attribute type-'reedony req^recfno* detouIV07> 
<at tribute type= , mandatoiy» requirBCtrtw' dsfBufcsW> 

^element typ*=l*yOu4Atr n*OtxumrV 

nioxOccuc>-= 1 /> 
<ext:SupportsType fl8M2ypeattKtt%> 
<exLSupportsIype fieWType^lWA 
^xfcSuppcrtsTyp© fioWTyp^tU^kntfrV 

<>- Special controls: Address -» 
<AJtrbuteType namfi='addrf dttypea^bfcitffe 

-cAttrtouteType nome-'ctty dtiype^sMn^ 
<AttrtouteType nam B^'regA on' dt ^ype=*strtna7> 
<Aftrt&uteType nam^counhy dttyp^etrirwY* 
<AftributBType noms^osl&r dttyp»= 1 8«ncS> 

^^rrjjrtjr^e nsme^Addn^conlont.'MtOny 

<!-# Extends (DaTaCor»ol)-> 
attribute type= W roquire(fc?y«Sfc> 

attribute typ©=*rreck>nV req^Jre<Wna , defauft^OY> 
<at tribute typ©='mandaloiy* reqiir«d^"no' aefeutwoy> 
^IS^ 6 ^P^^™*nKspbYCharacters , reqiirtcMfto'/y 
attribute bypo-laber reqtiirecWno7> 

<attrtbute type=*eddrl ' pequ to s dJnrtU 
<attrtbUe typ8=«addr2- requlwKnrt* 
catmbute typB=*dty requrred-ms'JS. 
<attr1bute typt^'reglon' roqukvMntf i> 

^attribute typ^^tal^aqietfcr'noVfc 
■c/Bem«nTType> 

^|^o^Monti^C^iid»r A DeyGehedidebe eonlMle 

oliribote typo=-datafi»td' reqUw^W^ 
<©xt:SopportsTyp« 1ekfTypWdMft£ 
<Gx1:GupporteTyp« «efcfT)pe^dMelm*Y> 



<extSupponsType fleMTypc=TdSJ§S 
^exi^upporlsTypo fieOT^idBlBtnMfc 
<JHemenfTyp«> 

^AfffciiteTVpe nanw-'cfaplmrPormar <4:tyf>e= , **j»y> 

<ElemeniType name="CompfoxFWd> 
ottn&ute types*]' requirBde>ssf/> 
catliibute lype^'cfefateH' requfracVyatfS 
■attribute typ*=typtf rsqulrod=W tfcfeutfe . 

^tribute type»^Badom/ jequtodVnd' dBftufc*)*. 
<«1|nbute bype=^nandatory' reoUrs<j^no' dateufefflfe 
attribute typ^Mrttisptayaurctertf ft»qi*«<Vno > A. 

<etemenl type=ChackBetffr 
<etemenl type=iC©mbQeoxK> 
<ele*>enl type^Comp*axBshf^ 
<etement type=MemttY>. 
*otemen4 VP^OpfcmGrouptt* 
^element t/p*=T«IBoJC7^ 



<AWbUaTypo mrne-lconmBnd dtJype-tmmMta 

dl:values=faidoc telephoned 
<EJenientType riBme=^jxJamCcn»T«acr> 
«3titrtxrte Vpe=tonwnafKr lequmfctyssfc 

</EbmentTypa». 

«ElenTentType nam^AddnComnwndS 
<am*ute ypd=TunatonNamo ( requlred=JyWA» 

</EBmsnrTyp^ 

*J?* u !!S) pB «w*opMenii* cttype^fogfe. 

232*5* Vp^I 8 ^ requliedWy»sY> 
<alfrbute VP^topMenu' requhwfeWA. 
•qgnsup ordaMonoV 
<ejemem type^stsiKtertComMMtdy> 




<Elemennrype nama=»F)ow'c_.., — ™ 
extxDsplayUjilbVmejpabis' flxti*youb= , an> 

<an>i43 rrtTOccuissV nnaxOccurs=~ mdar-tnenyS. 
<*- element fype=DaUCorrtral' -» 
<element type-'AddteeeT* 
dement type='D4»TMfr> 
<dement type="Criecteo*A>> 
demerit type=-ComboBoJt , /> 
<e|emert typesXfemptaAtffe. 
<eJen>ont typo-'M«moy> 
<olemant type=K>p8o»iG*oupy> 
<i»lwnenttype*'TeKBoa^ 
^B»Op> 
<fcJemefltlyps» 

<att*ut© types W mrpHmcfaW 

<l~ dement VP^MeOoNtroT 
^element type='Addtie«s^" 
<eJeroent typc-'DateTlmett*. 
<eleraent lype^'CheddM^ 
-e»|«ment 1ype» l Oonib«So^ 
<etcrneat lype^Compfa r h AJr^ 
<tfement type-'MeroVy 
^eni^typ0.HDptionQroupy> 
<ftlement lype^TeiaBex^ 

^temiinnyps* 

<Bi 
oxtdJ 



<atrtouto b/p^lcffte'raqulreb^M^ 

<J-# ExlendB(Tle>-> : *^ 
<gn>u> irtnOcoift-T •rtm*>mmnf> 
<eten»em typs^Vsmryy 

«fenatip> 
WEJemtnrrypo 



extfrBgnw*=tv 



maiOcoure»'t , A> 




*tra2 0 0 1 - 3 06 30 8 



fnexOccurB» M yS- -> 
•d-#EKtanctefraa)~» 
-cgroop minOocui*=1' mexOccwca» <B *» 
<«ement type=xx*nm'i> 



these two Held ___ 

MalnTie tabte wo are manipulating *■ 
* " ?)tofieHfc. 

=iekf oonten 



<tr Co W Jnoro (current table?) to field to new ot*ect - 
:BementTVpe name=CopvReltf oontanb>'e«CMyS 
attribute ^ypeo•(te8ff=^eU^cq|- , - 4 * s 



-attribute typotonFtetf f*qtftfeeVyee»> 

</EiemomTypa> 

<K- Set ficMtonewctterf-» 

<BemonfType nenWRetdUBJue* comeftJaUeOefc^. 
^attribute type-'deatReW' rcquked-WA> 
oltribute type= Value* reqiAe*Wy»s7> 

</Etementrype> 

<AHrtouteTyp* eome-'refMcxKy dttypo--klmf 

ext-.refTypo-'TB* 1 /* 
<Bemennyp* nemo-XDnNow 1 oontortcretOntyV 

<atlrtlwtelype«Me8tniQSef ir- - — --" 
•ceiement t — — ~ " J * 
maxOccuiav* 

^™ant WpeVFteWVWije* n 
•c/Etemon(TjrpB> 

<Bemermvpe r« n^pneopy- ccntenta'enDrtr* 
<al«buie type^destrileSef requtrsd^yec'yv 



olemenl tw^' 

^Bemeenype —wewnbBef ea rt e we W MOeV 

exfcdteplayUtttt^urvneraablsS 
oTtrttut© typestrotf recur 
<attribute type=tc* reqiarec 
^attribute typG^tcfModf/ fnqutoeds'atfA. 

toute ype=tBadonV requtertomr tWbuHiT^ 
-attttufe type='W1mapFle' requ*Bd=*acr/> 
<efement type=*OnNBw' mfeiOaeuMr 



maxOccuie=iy> 



maxOocuBB*m 
</£WmenJType» 

<EJemenfTVpe reww^TiaQHr content i 'e n Owy> 

<aroup rnrriOccui bs'I *> 



</ Deui«e (Type> 

<d-- Statable element poota -> 
<EtenienlType name^Tabtes- coviterMNOn*/* 
element Yyp 1 »= r TaWo* rtnOccure^'lV* 
</BemflfrfTyp«> 

-tEtoroenrr™ nejne-nWoortera-fettOiayv 

mbOccuRssI* order^mer»/> 



<elemem type-usr/leWTflaW 
<eteroant frpaVFiaiatiTlrffr 



lemenfType*- 

<EtomenJTyp<5newne=^l __. 
■cgroup minOccura=i*0*> 
<eiemem type-fi«aQon , /> 



<Artrtt)uteType r 

<trm InLon atrv=T3' extmaxLefKjttWI fff> 
---AttrtbuteTypo nam©- , *tnJct^JWJ•d , d 
exfc]ongtwaV>. 
<BemenfTyp« namag^8cBnarto9e g w<» 
<annbuts type=^smjciuna»cr requfad^y&sTS 
<aflraxrte typ^'tan-aae" requtaaWyeafc 



<alWbut/B^'scw»ftoNaina' i 

• <atttoute 1ype=Td* raqu*red=V»*> 
*xi emarrtNps» 1 8canarioaBgrn«nr 

<Ge*t*any»e> 

<Ctor»enfrypa nenw^Md dtw e af a S 

<^^«tf type=*8cenarto* 



nee 



<*- Toe level 



<atM>ute fype=W required**©*/* 

<e1ement type= t O*taMexier 

^element 
maxOcciiasrtV 

<e)eroent typBaHtetf mbOocora^l' 
ceiemerrt type=* Functions' ' ~ 
maxOeeueVI** 
<e)ement 
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8.2 MDF Workbench 

The Workbench for MDF provides context-sensitive guidance to the 
developer driven from the MDF language definition (an XML schema). In 
the middle of FIG. 4 you can see a popup window responding to the 
developer's Insert node" command by displaying a list erf candidate 
elements. The list of candidates is determined by the Workbench t*y 
inspecting the MDF language definition. 

In the bottom of FIG . 4. you can see a Prevt ew of what the appH cation will 
louk like on one of the supported layout themes - in this case, the 
Handheld PC. The Workbench provides screens that approximate the 
look and behavior of the Themes in order to help the application 
developer visualize what the application will look like when deployed. 

8.3 MDF Interpreter 

The generic interpreter is described in section 6.3. 

Step five, the realfcation of the generic UI Model, of the Application 

System creation process described In section 6.1 can be performed by use 

of an olqject programming language such as C++. Similarly, step six, the 

realization of the MDF Themes can be performed by use of said 

programming language. 

8.3.1 MDF Layout Themes 

In this section, we Illustrate the independence of the UI Model from the 
device-specific screen layouts ("Themes"). A single MDF application 
definition is shown with three graphical userMnterface Themes: Half-VGA 
Handheld PC , Palm PC. and VGA Handheld PC, applicable to the Windows 
CE (Microsoft Corp, Seattle, WA) devices with corresponding screen sizes. 
1.1 Handheld PC (half-VGA rise) 

The half-VGA Handheld PC (240 pixels high by 540 pixels wide) screen 
layout is illustrated in FIG.9. The making of tile generic in model to the 
Theme is as follows: 
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(a) the titles of t±ie top-level Tile-Set assembles are displayed in the form 
of a Navigation Bar on the upper-left; 

(b) the Navigation Stack is exposed as a list an the lower-left. Clicking 
on an entry will remove from the stack all entries deeper than the selected 
entry. Additionally, a backward-pofating anwwiUremwe theteramost 
clement from the stack: 

(c) Lb tView Hies and Frame Hie Textbox elements may have associated 
Hyperlinks;. Clicking on a Hyperlink invokes It, creating a new TUeset, 
which is added to the top of tfte Navigation Stack. The old current 
TUeset is hidden and the new one displayed. 

(d) the Main TDe of the current TOesct is shown immediately to die right 
of the Navigation Bar in the middle window, and the Sub tiles are shown 
in a Tabstrip at the right; 

1.2PalmPC 

ThePalmFC (320 pixels high by 240 pixels wide) screen layout is the 
smallest GUI layout supported tar the MDF prototype. FIG.10 illustrates 
the visual appearance, In contrast to the Handheld PC theme, the list of 
top-level TSesets is accessed through the Menu, instead of by a 
Navigation Bar. The Navigation Stack is not exposed as a visible control 
although as in the Half-VGA Handheld PC Theme it can be manipulated 
via the back arrow on the toolbar. The Main llle of the current T&set is 
shown as Qje leftmost tab in the Tabstrip, and the Sub Hies follow to the 
right. 

1.8 Handheld PC (full-VGA stee) 

The fuH VGA (640 pixels high by 480 pixels wide) screen layout allows 
more information to be displayed on the screen at the same time. FIG.11 
illustrates the visual appearance. We therefore move away from the use 
of a Tabstrip to organize the Hies, and instead display the Tfles 
simultaneously in one or more fixed locations or "slots" on the screen. 
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In detail, the mapping of the generic UI model to the fuE-VGAHienic is 
siirJlar to that of the Half -VGA Theme; steps (a) to (c) ate the same. 
Step <d) ia replaced as follows: 
the screen is spit Into 4 areas called slots; 

an additional attribute, the targetPrame, te defined an the Mfr in Hie and 
Sub Tile of each Tlleset This attribute speeffirs the stf; of slots which the 
Tlte should occupy on the screen: 

on Initial display of a Tile Set, the Tiles of the TUc set arc examined in 
order. If the slots specified in the targetFrame ailribule for 11 le Tile are 
unoccupied, the Tile is displayed in those slots, otherwise it is not 
displayed at all; 

Tiles that do not occupy any of title slots are displayed in minimized form 
as captions in the rarer flow areas *t the bottom part of the screen. By 
clicking on one of this captions, the user forces display of the asocciatcd 
Tile at the slots spociflcd in its tarKetFrame attribute, and removes the 
associated caption from the overflow area; 

when a 'HJe is to be displayed because of said user action, the screen slots 
it is to occupy arc removed from the Tte or Hies that are currently 
displayed; 

if such a Tile no longer has the minimum set of slots it neecte, it releases all 
of its slots and displays itself as a caption in the overflow area: 
otherwise, said Tile reduces its displayed Rizp. tn fit the slots It is currently 
allocated; 

the UI elements displayed on aTHc may vary depending cr. the number of 
slots allocated to the TBe. For example, die columi js o: a LislView Tile 
liave an associated importance attribute that is used to determine which 
columns to suppress in order to fit the available space. The illustration of 
FIG.ll shows the upper Customer list reduced to half width in response 
to U je co-opting of the right half of Hb dot allocation by the Customer 



Detail Tile. 

The following is Table2 which is a simple Service Management 
demonstration program, defined with the MDF application language. 
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<GUI xmlnte-x^heniaApplfcatbnSchBmajanl" OleaTeel 
GUI Defin*ttort*> 
<DatsMncMv 
<t- Code Tables «-> 

<Tabte krrabte=1c:SN__Ste1i k" cter»=^ShLSteluf> 
<FI«ld UR©rd*'f.SN_Stalus.Code' type* m B*trtf/> 
<Rold HR©W=tSN_3taL».Texl" typwWntfk 

</Tabte> 

<R«ld bReU=*fcEqu^jr yP e.Cod©' lypaTRtStffr. 
^FleW UReWstEqu^.TypaTaxr ty p c- W ig > 

<Tabte kJTabte=ttrWR_>Vcr d9rt="VfFUtefS 

<FieW WFIeltf=-t.wn^AciTexr Vp^sMo^S 
</T3Dte> 

<»- BEGIN: TABLES fot synch******* -o 
VTebl© tfTaWe-T-SW dsn^SNS 
<Reld idFleld=t6N.WotcNun r 
W* type-string" length--*-** 



<tndw refFtefcfc'tCiJsLPoltfatCarteV* 

. WoitcRepcffc cheott dfterent>e« t\Mon\WtJuiL wdd 

refaUonsWpe as required -> 

<letfe EdTable^tWorttfteport* dsrfc-WoifcRepofT* 

typ©-"string- ter&^-IZf* 

^ t <Fiett hJFtew=TWU»toteNi»r 

defeuHLabelsTJottfksflonr lype="etiino- teno***.** 1 **. 

<FteO UReJd-TWRJVctvNuro* 
defciL#tLrtbel=" ActMly# ' typec^trtatf [ 

Code" type^rina" tengthsj*4Y> 

WR^W-HWus^TxT d 
type-"ctring* !engt^W/> 

_<fieu WFtekt.'twaAcMJQte- 
type=Male" tenotrWe - ^ 

^^ReH tdRslds'MAffVAcfeTfcim" defMrftLBbeWTIrne" 
typo- "time' lenrttteV/V 

No" b/pe=^trinp- ler>tfi= p 10V>^ 

<Fteb tfoeloVf:VmJHu«De*vry 
defeuHLabeU-Denvery dote" typea'date^ tawBW y ^ 

defauTlebel^Cuatonier kf type^Mag-' k**bu*rt> 

<l- END: TABLES for synctaonlxaBon —» 
<Tat*e WTafclo-tModoT dan-'UoctolS. 

«d=teU WFtekfa-fcModBlModeWo- detouaLAbet=*Mcae] 



b <Re)dTdFleB^ , tSRPrtoitV"de 
type= , strinB - lengthe»1"j^ 

^Reld bReld='tSN.NoteOel»- 
defau*Label=* Received* types'daie 1 It 
<Field bRekJ='tsN.CuB»*jiri" 
defoutLabelc'CusJcmer kT type^'strtiaf 
<RcW idR6k*='tSN.6eriaJNuni ir 
defaulLabel-'lnstalbllon Id" type=-strmg- lenflttetrfc- 
<Rfild bFldtd^'tSN-Equlpn^ntNuBB- 



<ReJd idRe!d-*f.SMContacttlW 
defautUbel-'Conlacf VP^'GWn^ 
<l- Mo1 In Jason's model -> 

^^^^^'^^^^ 

<Table HTable="t Equip* 4sn*/lEqulp*> 
A , „ <R«w OTe!o=T-Equip.Eo^pjTieraNure- 
demulLabelB" Equipment Number type»*8Mr>cf lefKth>*187> 

<RekJ SFieW=t Equip JretafflMe- V 
defauBLabele'lnstalW tvpe=*date' tengfca»VA* 

^R«W toR^d.^EqulpJAKWNo - 
aiJiLab€J=' Wooer type=*st/mg" tef^ft»-2C-^ 

<ReW URel^Equip.CufilNiSr 
aulLabci='Customer k? typo-"stil*g- 

<J~Noimje»orr»ff)o(W. SutaomiSby 
Equipment Mum 

<Reid WReWafrEquto^eito'i 
Vpo=1nto9oc- tongth--lS*/> 

<vTat3*e> 

<Table IcfTabtestCusr dsf^Gi«r> 
<Rold kJFIe»d=r»tCu5tCu«tNMiTi» 
derauUjBbei« a Cu8tomer W type="strtng* k*n&h*V/> 
* ^PSi ^Cuelfeine- delauM^aW^Narw" 
type=^trtng" lenglhs*ie , /> 

<R«M UFkiW-f CuctCHV" dotetrtlL«boU*Qy 

<FieW tl Fte kt="t.Ct«t PosiaiCodB" de&uSLftbtfarpasr 
types^frino-IenothB-tOP/* 

should add vafldaHon code here -> 
<Fie W UReld=1:CuatToteohooe" defeumalx* s »T«i* 
lypea^uinfl- lengths-is - ^ 

<(- No1 In Jasorfs model, but nqdiedl -> 
«FleJd bRoltJ-^CuKtAddrl-deteuttLrtoW^Adrtrl" 
tn»=^trfng- length=-15'^ 

typa^Tsfting* lenqthg"1S*(^ 



No/ Vpe=TBtrtrMT lengm="arfc> 

, <Fteld k^iefcb,"f:ModeLManutac*uref - 
deUultLabol-'Maoulacturof* type-"etring* leng(N-M6T^ 

|^^ag^BecfW>n" type- "String* t*Kjt»«15'i> 

lype=-stTtig- lengtv*-ZV> 

<Fte« IdFtekfc^ymJJeccitoionr 
ctetaL*tLafc€^-Descrtotk>r/typ»-^iVg' tengT>-^0-f> 

iype=^trtni0^ngfta^DT^ 

<Tabte (dTabte= tCtw*- den-^ChoefcV 

aefaiitLatDefc-Desolpaofi- ty^ H uliilriStffartS^ 
</T iptai 

<Table kfTafal— tPeiT tfew rft w y 
. <Re« WFtett=-tPartMalNO' 

</r«Me> 

cRefation kfc"retiOist_SW tabtel^fcGutf" 
n«td1="f:Cu9tCuslNum" tabtea-nsfr Md^fSNJCuelMjni" 
aeniira%W1" carttlnalK^ttV* 

cReJatlon td="retivm J5N" tattel =tWortcR«oort* 
Held1=*t:WR.NoteNurD" taSStfiH- fialdfen^lSbMiiiil- 
cardinalHv1«^r cardinamya^f^. 

•cReiation kt="re*» *AxJoLSy »vf tabtolemADdeT 
neltil-^:WodeiJ^c)aeWtabIa^'tSwEr 
ndd2=f:Syro.ModelMd- oaJdlnaBtyl bH* caicSnett«A>^iV> 

RckJ1=*f:Equ}p.Cu5tNum' tabTS^CusT 
newKsTCustCustNunr carcmaityigfnf certmaJtyfc'T^ 
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<ReJaton b^^:WR_Equta»iab»©1.n:Wc^Rapofr 
field 1 o'fcVYR .EcMpmertKum' tebteZe-fcEqub" 
field2r a tEq^.EcfuJpmenu«JTr carttnBflyi*"r 

fietdl c'tSMEQuipraentNuni* tabfB2c-tBnitfp* 
field2=tEqo}p.Equlp^«ntNum' cmxtnErtZ'V 

<RBlatton Jd*"retrcWR_Cusr «3te1^UWoffcR«porr 

fieidi=tWR.cusiNumMalifctci«r 
fieW2a'tCu5tCu5tNum" cardha*ty1=Yi'caidlnaIV^lV> 

-eRelattan H="re{n:EquipJuloder teb*»1»=*tiE«*J" 
tablo2-"l:Wocter loW1-*fcfequ$p.ModB»to- 
fieJd£="f:ModelModelNo" caitilnaiMyls V cafdhaKy&^rfc 

<Relatton U=TeJn:wn ActCode* table 1 ='tVVorMRwofT 



<Scenano scenario Name^'Customer" ld«»Td1*> 
<ScenarioSegment structureldVTOP" refTab*e=*tCutn^ 
<ScenarioSegmont EtructurQWrn'OlO* refTafcie=tEquk)'A> 



<6cenaiJ© aoenatoName='ServteeNotficatt>fr W*"W> 
<3cenarioSeflmcmt6truciufekK*TOP" rerra»e»"e6NV> 
Scenario 
<wo<Mtemm> 

-cFiameTllc HTlte=-SN_CtencnaP roTTaM— taNV 
<Page tttte=-Genend"> 
. ^T exBp x »O='CO00OO" ctewt€ld='ftCBatCuBlNuni' 

laDofRoquBcttr" > 

4-ryparUnkownl 

</T*xtBoiE> 

labGfc="Cu5tocner#r/> 

•cTexBox kWcrOOOQS- datatflfe^T^NJ4odBMo a> 



• deeCTTtaeat^OIF'A- 



tetfa-Compteted/Show compJallon tabS 

<OnTruo refTte-TKOl FMupuT VliW Pf 

naawpali 



<Coluiim W-"<z40002* tkJa^boacrtpttoi*" 

d»c*Fteid%!BN^ 

■cCofumn tis-cSOOOr H»»«' 
<JajaJte«=*tWR.EqLAjm6rnNunnr/> 

■eCotumn H=^c5009t* if 
datafiektr-tWRJ^ctvOaloTv 

<Column fc*-*c20OOQe a • 

<AJstYleWW«> 

<LWVlewTlekfne 3 V:Symptonttr **TaH*c'e&yfwr> 
* J^iT 10 ^c7O)00-W="D^0rtptorr 
dataffeW-^ eymI>»crip«on'/> 

<tfJstVlerwrlta> 

<FrarneTle IdTle^lnsteiaoorf' iefraWe«-t:E<**>"> 
<Pape kt"c£0OO0' trite=Ttan>ray"> 
<TexIBoQc Wn'trMQMT 

„ ^ D _ <Text8ox kV\n810Q2" 

ctadafteld= a tEquIp.&erfal' tebefSartafcTfc-* 
<TextBox kt=*K810O3* 



<mdirecl d8ptayReU a "f:MDd8LMmu 



<ffagt> 

<Page titiesllainoS 



<^iameTne WTHer S -CuBL.eem«r raTTWihk S < UM"> 
<Paoe tWe="Gen«mP> 

<Tex©ox Kfc'cltooi' dauad^TCvsLMaine- 

(abeZ^NatraTS 

<TextBox W=-C1 1002" datafeW-T-CuaLTetephona- 
readonty=-o* mandatory=W muKUnas»lDY> 

<TextBox kf-'al 1006* da^AWTCttaLAddrT 
ftftdortysV mandatory*^ mudirinK^ 

readonJy='0" mandatory^©" muKHneasTrfc* r 

. . <T£XtSox kfc'cl 1005- dafa««*d=T.CustR^ba* 
readonfy='0- mandatory-*©* mutt On — ..Tryy 

•cTextSox W=*=1 1008* 
ciatafietctT CugLPoetaJCode* latet*"Fo*ai:7> 
</P«oa> 
</FrarneTTJa> 

<Li6tVi9wTUo km©-"Cust_Li«r rafr«bta-*ftOuar> 

<Hyj>ertJnk ownReldM^uQiCuetNuni 1 ' 
deatFiolds'tOusl.CualNurn" destTleSeVta:00P7^ 



^Column W="c:2000(r tin 
datafieIct= , f.-Cu8l.CusVMum7> 

<Cotumn id«*c:20001 B « 
datafl^d-'hCLotNopna^ 

«Cohimn W-^2000r Hft^MMT 

<AJslVk«tfTlo> 

^UatVtowTlIc WTIe=*Cust_SN_Lkl" iofr«U«-1:8NV 
<HyperUnk own Held- 1:SN. NotoNian" 

<Ccnumn kfc-c:400ocr «to»T 
daiafiakfcf:SN.Prtor%7> 

^Column W=:-<s400or Ma-'Dvta* 
[datefiflld-f:SN.NoteDatoV» 



</FrameTH> 

<lataftekl--fcCheckJJkolihood"ib. 

<Cohnn kWofiOGOl" «tu 

<^.istVlewTla> 

daaJBekfc^E^^^lpnwntrWde^Br ' 

<Corumn ld*-cAD0OCr ir 
daiaiteid»"tEquip.ModeiNcns 
<CoXnn cAOOOt^H 

^^^^^^ 

<UElVJewTlo KTTto.-SN_Lter refTaNa-rraNV 

<HvpeiLWi owfiFteW^t.-SN^ctoNtiif 
kts^SN.NOteNum" dBstnteSflbd-lrOIF*^ 
<Cc4umnld=VC000Cr 

<Colunin KWVXOOOOI" tW»« a Dal«' 
datafieW-t SN.NoteD«lt*A> 

<CohxwUd-'aB0000-1l 
d«talield=tWR>otvOfttBlf> 

<Coftjnm Ma^eB(MOI"« 
datafierdotWR-AciyTarr> 
</UstVle«mio 



</PBQB> 

<QrtdPao» 



<TextBox W-Tai^BaeD©c71 93611.200" 



_ _ k <DaiQT*n» (d--DatuTVmupeo4ia60a9_W 



<AQridPttM> 
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<qptJonGtt*ip W=^Op»onQrot4> Dec4134S2SI_5<77 7 

<OpOon texte-IneproductMa" vakJB**27> 
<Opflcn taxfEecateta" valued 4Y> 
<Opfion iext= < Mahtenance' vakjaa-av* 
<Op0on iaxfc'Ordor part" vahfte-MDOOV 



kfc'CcmboBcx_Dec<31 34832^14* 
datanekj°*hWn.neqiiriBdParl a labalJBaqjMj 
-drcBrod rofTeW&-*h^art" 



ld-'DateTVn©_Doc413i933_216" 
dalaf.eld-'frWR.PBftDeJIvefy* i 
labefcr-Delvery date7> 



datafield=*tWR.ActvTxr 



<Memo W=*Memo Deo4134S33 21T 



</Op6dn> 
<ADpOoneroup» 



</Pnamo1 
refTabie=n:VVortcflepofr> 

<pege in^Meaaer* 
iBDets service Tfn>€:7> 

<TexlBox kfc^c3fM03" dBtaftafcb*MNRAelCeda a 
teboJ=-Activ»y"* 

_^ _ ^l™*** «*-vi«yF1i!*4=-l:WB_^etT«>«- 
</reMOo*> . 

<i- 

cLtstViewTlfr h — 

<ColurDn b=*caiooo* t 
datanekJ=1:Equ!p.ModelNo r * 

^Column idc»cA100V ™- 
deteflgc^f:E^g.Eqripmuiitlw«"^ 

cFrameTie WTHe=TnDu»TOTV r9TTa«B=-t£qu*r> 

-cTexlBox ltf='eB1O0O" 



v«geiPiames*i *v 

<SubT»6 refTBe=^v:Cmdpnianr IhwTnii * 

</SubTl«> 
</5ubTMa> 

</MaWTlB> 
</TtoSet> 

<71!s9et U^tBfir tte-MaantMaons- 
natfgstionBar-M*> 

_<MatoTI«l*.-kK01JWrti» f |#TB»^t.Ufr 
bte=-R«,uB5te- targetfiaiii*^1-> 

parentReiatkiWIsai JklaW tarpetRamaa'V'S. 
</SubTUtc» . 
^^g"^"^ " ff fc^' C^ Oeinar^ 

</suDTHb> 

^jbTSte rBfTlB=-SW._MaWMer *fc-Wtaf 



navigaflonBar&/(P> 

<M^fi7W iam«--8N_aen*m* ttfe--QmttjV 

<sutmie iBJT0o=-cust_O6oom* •le&'CiaaL" 
</SubT»a> 

<8ub11o wfTWSHJylaNHir UtJ'NtaL 1 
<SubTUe W=-te*1FBepwf rumk^T^apoir 

<Ma*iTaa> 

<TWeSe1 kt=-fcOe" Bte-tretaBatoKS" novfefttaBat»*t«> 

t»e«nn8tallafons*tfir»«=nma^1V 

<3ubT0B remte-lnlnsteUaion' «•= 
;iaiioo=-K02juiain- ngotHamas-zv 
</Sutmta> 

«SubTto wifTTk>»-BW^MaHHtaf 



</rieo 



clVaSaio 
<T8eSet tma°*Customais' kfteOC" 
^MainTilaki. a te:00>4edn a lR)e " 
rafTto^-CtMl U»T targ»tFram^-'1"> 

<CerrBon formats* Uai of ~ 
<SubTBe files "DelalP u 



paremR^Jation=ns:OaMa^n , taroetFrarae='2 B > 



»"EqJprnaatter%«- 



<SubTte tHte= "Equip." 
paiamRfttetion=Ve!n:CusL£qulp 
<Capflon fc>rmab»T 

«8ub71e ttfas-Nolf refTT^-CM^aN. 

-"XJ=TeJn.*CusuSN* TarpetRTame3"4"> 
<Capfkm tonnaWRoGuaats for %s* 



laramRelaccms^reiniWRjCuBr ternotFramo*"3 , > 



<TlteSot fc±=-to02P 

<MBlnTle roftl^ 

Ma»^fte4tdtalan a tar9etFfwaaa*12*^ 

<Sut>7»« ref lie 
parent RetalkytaV^^Equ^" 



■^nteSCt Wa"lK06P" t 

<MdnTle remte=*UaJntwiaace- 11 
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4. Brief description of the drawings 

FIG. 1 is an overview of the process for creating an application. 
KG. 2 Illustrates the range of deployment configurations for an 
application. 

FIG. 3 is an overview of the Workbench architecture. 

FIG. 4 is a view of a computer screen showing the Workbench screen 

layout. 

FIG. 5 is a view of the Workbench during Insertion of a new element 
Instance. 

FIG. 6 is a view of the Workbench during the settire of an attribute value. 

FIG. 7 is an overview of the Interpreter architecture. 

FIG. 8 is a detail of the operation of the Parsing Services component of the 

interpreter. 

FIG. 9 is a scries of views of a computer screen illustrating the 240*640 
pixel Handheld PC layout Theme for the MDF application of Table2. 
FIG. 10 is a series of views of a computer screen fflustratmg the Palm PC 
layout Theme for the MDF application of Tkbte2. 

FIG. 1 1 is a series of views of a computer screen illustrating the 480*640 
pixel Handheld PC layout Theme for the MDF appfication of Table2. 
FIG. 1 2 is a series of views of the display of a microhrowser-enabled 
wireless telephone illustrating the server-side Interpreter's WAP Theme 
for the MDF appfication of Table2 

FIG. 13 is a transcript of a dialog conducted over a telephone between a 
user and the server-side Interpreter's Voice Theme executing the MDF 
application of Table2. 
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FIG. 4. 
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FIG.*. 
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FIG. 7. 



Device's Native 
UI Services 



I 



i 

e 



m 
w 

i 

f 
3 



I 



I 



I 




8 



* S 

PS 



I 



S 

m 

A 



5 
k 

m 

I 
I 



Z 



i 

p 



Parser services 



UI 
DeBnidwi 



Middleware 
Model 



Data Model 



FIG. 8. 



: Application 
'Specillcetioii J- 



3 



I hi lile 



— Tilr deiMliun )biect 



Runtime 
Components 



ll 

8 

I ill- fitii ji-ij nbt'ict 



(68) 



15&I200 1-3 06 308 



FIG. 9. 
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Abstract 

The present invention relates generally to the creation of data-centric 
applications for computing devices. 'Hie Invention is particularly 
characterized for defining classes of data-centric applications that share 
particular generic user interface models comprising the following steps; 
determining the types of distinguished User Interface elements, and their 
constituent elements, required for said generic User Interface Model; 
determining the cardinality and relationships between the Tiles in groups 
of Tiles called Assemblies; determining the logical model for Navigation 
between the Assemblies, and the required user operations on the model 
state. 
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